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(57) Pec^epa-n 

H306pGT8HM6 OTHOCHTCfl K HOBbIM 6H0J10rMHSCKM 
aKTMBHblM COeAMHGHMflM 6©H30KCa3MHa. 

OnucbiBawTCfl npoM3BOAHbie 6eH30Kca3MHa, 
\AMBK)u\m cneAywinyro crpyjoypy: 
O 



(CR 2 2 )n 



TA6 X 1 H X 2 H633BHCMM0 Bbl6paHbl M3 H, -OR 4 , 

-CH 2 OR 4 ; vuiM X 1 h X 2 , B3flTbie bmgctg, 
npeACTaajwiJOT co6om -O-CR \o hjih -O-CR2CR2O- 
mjim _o - CR 5 2 - CR 5 2 0-; z npeflCTaBJweT co6om 

O MJ1M S; KfiDKAWM BCTpeMaiOU^MMCfl R 1 H83aBMCMMO 

npeAcraBjwer cooom H mhm C t-CeanKMii; ksokawm 




BCTp6MaK)LL|MMCfl R 2 h833bmcvimo npeflCTaBJineT C060M 
H mjim C^eanKwi, Ci-Cacjrropajirain; Ka*AbiM 

BCTpGMaiOlMMMCJI R 4 HB3aBMCMMO fip8 flCT3 BJ1H8T C060M 

H vi Jin C 1 -C 6 ajiKMji; KajKflbiM bctdgh atoiijM m ch 

R 5 H 833B HC M MO np6ACT3BJWGT C060M H MJIM 

C ^ga/iKMji; n paBHO 2, 3 vim 4. TaioKe onwcbiBaiOTCH 
cnoco6 nonyH0HMfl cogamhghmh no n.1, MMGioinGro 

3H3HTMOMepHblM M36bfT0K 60Jie8 H6M 80%, 

4>apMaHGB-TOMecKafl KOMno3nmin a^* ycMneHwn 
CMHarmiMGCKoro oiBera. onocpeAOBBHHoro AMPA 
D8i^enTopaMM Ha ochobg cogahhghmw no n.1, 
(J>apMai^eBTMMecKafl Kowino3HL^vw, npwroAHa* Ann 
neM8HM« wu30(ppeHv\u t noBeAeHMfl, MMeiou^ero cJxjpMy 
tuM3o4>peHMM, wnw AenpeccMM y MenoBexa, npw 
Heo6xoAMMOCTM Taicoro neneHMfl Ha ochobg 

C08AHH8HMM nO n.1, Cj)3pMai^6BTMH 8CKafl KDMn03Ml4Mfl, 

npwroAHaji Ann ynymuGHMH naMKTM, BKniOMaKUnaa b 

C86fl C08AHH8HH8 no n.1. TgXHMMGCKMM D83ynbTaT - 

nonyMeHbi hobug cogamhshmh, oojiaAaioinwG 
noneaHWMM 6nojiorwMecKHMM csowcTBaMM. 5 h. m 92 
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(54) BENZOXAZINE COMPOUNDS FOR ENHANCING SYNAPTIC RESPONSE 



(57) Abstract 

FIELD: organic chemistry, medicine. 
SUBSTANCE: invention relates to new biologically 
active benzoxazine compounds and describes 
derivatives of benzoxazine of the following structure: 
O wherein 



(CR^)n 



X 1 and X 2 are taken independently among hydrogen 
atom (H), -OR 4 , -CH 2 OR 4 ; or X 1 and X 2 taken in 
common represent -O-CR2O- or -0-CR^CR|o-, or 

5 5 

-0-CR 2 =CR 2 0-; Z represents oxygen atom (O) or 
sulfur atom (S); each R 1 represents independently 
hydrogen atom (H) or (Ci-CgJ-alkyt; each 



R 2 represents independently hydrogen atom (H) or 
(C i-Cg^alkyl, (Ci-CaHluoroalkyl; each R 4 represents 
independently hydrogen atom (H) or (C^eJ-alkyl; 
each R 5 represents hydrogen atom (H) or 
(C j-CgJ-alkyl; n = 2, 3 or 4. Also, invention 
describes a method for preparing compound by cl. 1 
with enantiomeric excess above 80% and relates to 
pharmaceutical composition for enhancing the synaptic 
response mediated by AMPA-receptors based on 
compounds by cl. 1. Pharmaceutical composition is 
useful for treatment of schizophrenia, 
schizophrenia-like behavior or depression in humans 
in necessary for carrying out such treatment based on 
compounds by cl. 1 wherein this pharmaceutical 
composition is useful for the memory improvement and 
comprising compound by cl. 1. Invention provides 
preparing new compounds eliciting useful biological 
properties. 

EFFECT: valuable medicinal properties of 
compounds. 
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HacToainee n3o6peTeHne othocwtch k coeAMHeHwiM 6eH30Kca3MHa none3HbiM Ana 
npeAOTBpameHM* win neMeHiw L^epe6panbHow HeAOCTaTOMHocm, BKmoMaa ycuxieHne 
(t)yHKi^MOHwpoBaHMfl peijenTopoB b omancax b ceiMaTbix CTpyioypax ro/iOBHoro M03ra, KOTopbie 
oTBenaiOT 3a noBefleHwe Bbiciuero nop«AKa. B Macm-ioc™, HacTonmee M3o6peT6HMe othocwtch k 

s coeAHHeHMflM, KOTopbie none3Hbi ppn neneHMfl iun30(J>peHMM, poACTBeHHbix ncwxo30B n 
AenpeccwM m Ann yBennMeHMfl ycroMHMBCxmi naMfrm y MneKonnTaiomMX, cxx)6eHHO y moAefi. 

BbiAeneHne myTaMaTa b cwHancax bo MHomx yMacixax nepeAHero M03ra MneKonnTaioiiJiMx 
cTMMyjinpyeT ABa Knacca nocrcuHanrrMHecKnx peLjerrropoB. 3tm Knaccw o6wmho ynoMMHawTCfl 
ksk peL\enTopbi AMPA/KBMCKBanaTa m N-MeTun-D-acnapntHOBOM kmchotw. AMPA/KBucKBanaTa 

w peLterrropbi flBji«K)Tc« nocpeAHMKaMM npn He3aBncflmnx ot aMnnwryAbi 6bicTpbix 
B036y)KAaK)i4MX nocTCMHanTvmecKnx wwnynbcax (6bicTpbie epsc), TorAa KaK pei^errropbi NMDA 
reHepupyioT 3aBMCflmwe ot aMnnwTyAw, MeAneHHbie B036y>KAaK)iHMe HMnyjibcw. HccneAOBaHwa, 
BbinojiHeHHbie Ha cpe3ax rwnnoKaMna nnn KopTeKca, noica3biBaK)T, mto 6wcrpbifi epsc, 
nocpeAHMKOM aha KOToporo flBjiaeTCfl AMPA-peijenTop, npeACTaBnaeT co6om 3Hani4TenbHo 

15 AOMMHupywmMfi KOMnoHeHT npw 6o/ibUJMHCTBe rnyTaMaTeprvwecKMX CMHancoB npw 
6onbiuMHCTBe cnynaeB. 

Pei^errropbi AMPA pacnpeAeneHbi He cnynaftHbiM o6pa30M b to/iobhom M03re, ohm b 
3H3HHTenbHOM cTeneHM noKann30BaHbi b kohomhom M03re m MomeMKe. 3th peuerrropbi b 

BblCOKOM KOHI^eHTpaL^MM o6Hapy>KeHbJ B nOBepXHOCTHUX CJlOflX HeOKOpTeKCa, B Ka>KAOM M3 

20 ochobhwx CMHanTMHecKMX 3oh rwnnoKaMna, m b cTpwapHOM KOMnnence, KaK coo6maeTCfl 
Monaghan et al., Brain Research 324:160-164 (1984). MccneAOBaHMfl, npoBeAeHHbie Ha 
)KMBOTHbix m Ha MenoBeKe, noKa3biBaK)T, mto am cTpyioypbi opraHM3yiOT cno>KHbie 
nepiAemnBHo-ABuraTenbHbie npoi^eccu h AaK>T cy6crpaTbi Ann noBeAeHwq Bbicwero nopflAKa. 
TaKMM o6pa30M, pei^enTopbi AMPA HBJiflioTCfl nocpeAHUKaMn nepeHoca B036y>KAeHMn b Tex 

25 ceTMaTbix crpyicrypax ronoBHoro M03ra, KOTopwe ABnaiOTCfl oTBeTCTBeHHUMM 3a 
no3HaBaTenbHyK) aKTMBHocrb xo3flHHa. 

rioaTOMy neiapcTBeHHbie npenapaTw, ycwnnBaioiUMe 4>yHiqMOHMpoBaHMe AMPA 
peqerrropOB, npeAOCTasnnioT 3HaMMTenbHyK) nonb3y ah» MHTenxieioyajibHofi ABHTenbHOcm 
Tame nexapcTBeHHwe npenapa™ Aon>KHbi Taione coAeficrBOBaTb KOAHpoBaHwo naMfrrw. 

30 3KcnepMMeHTanbHbie MccneAOsaHMfl, Kaic, Hanpwuiep, nccneAOBaHMfl, o KOTopwx coo6meHo b 
Arai, Lynch, Brain Research 598:173-184 (1992), noKa3UBaiOT, mto yBennMeHne BenuMMHbi 
cHHamT/wecKoro oTBeTa, nocpeAHMKOM KOToporo sransieTCfl AMPA peL^enTop, yBennMnsaeT 
mnywyuo AonroBpeMeHHoro noTeHmipoBaHiia (LTP). LTP npeAcrraBroieT co6ow cra6nnbHoe 
yBennMeHne b cwne CMHanroMecKnx KOHTaicroB, KOTopwe cneAyiOT 3a noBTopnwiuieMCfl 

35 C|)M3MOnorV1MeCKOM aKTMBHOCTbK) T3KOro TMna, KOTOpbIM, KaK M3BeCTH0, MMeeT MeCTO B rOJlOBHOM 

M03re b TeMeHne npoL^ecca no3HaHM«. CoeAHHeHMfl, KOTopwe youinBaioT 4>yHKL\MOHMpoBaHne 
pei^errropoB rnyraMaTa AMPA-TMna, coAewcrByioT MHAyw^nn LTP m npMo6peTeHwio 
no3HaBaTe/ibHbix HaBbiKOB, KaK M3MepeHo b pnA© napaAnrM. Granger et al., Synapse 15:326-329 
(1993); Staubli et al., PNAS 91:777-781 (1994); Arai et al., Brain Res. 638:343-346 (1994); 

40 Staubli et al., PNAS 91:1158-1162 (1994); Shors et al., Neu-rosci. Let 186:153-156 (1995); 
Larson et al., J. Neurosci. 15:8023-8030 (1995); Granger et al.. Synapse 22:332-337 (1996); Arai 
et al., JPET 278:627-638 (1996); Lynch et al., Internal Clin. Psychophanm. 11: 13-19 (1996); 
Lynch et al., Exp. Neurology 145:89-92 (1997); Ingvar et al., Exp. Neurology 146:553-559 (1997) 
m ny6nwKaL4Hfl Me»<AyHapoAHOH 3aflBKM Ha naTemr NsWO 94/02475. 

45 CymecTByeT 3HaMMTenbHoe KonnMecreo AOKa3aTenbCTB, noKa3biBaioini4x, mto LTP 
npeAcrasraeT co6om cy6crpaT naMRTM. HanpMMep, coeAMHeHwa, KOTopwe 6noKnpy»OT LTP, 
MetuawT o6pa30BaHMK> naM^Tn y xoiBOTHbix, m onpeAeneHHbie neKapcrBeHHwe npenapaTbi, 
KOTopwe HapyiuaiOT npoi^ecc o6yMeHHfl y MenoBera, npoTMBOAewcTByjoT CTa6nni43ai^nn LTP, KaK 
coo6meHo del Cerro and Lynch, Neuroscience 49:1-6 (1992). Bo3MO)KHbiii npoTOTMn 

so coeAMHeHMfl, KOTOpoe ceneKTMBHO coABMCTByeT pei^enTopy AMPA, onucaH Ito et al., J. Physiol. 
424:553-543 (1990). 3to aBTopw o6Hapy>KMnM, mto HOOTponHbiw neKapcrBeHHbiw npenapaT 
aHMpaueiaM (N-aHM30nn-2-nnpponnAHHOH) ycunnBaeT MMnynbcw, Ana kotopwx nocpeAHMicaMM 
ABnfltOTcq AMPA peuenTopw ronoBHoro M03ra, Bwpa)KeHHbie b Xenopus oocytes 6e3 
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B03AeMCTByK)iMnx oTKnwKOB pe^rrropoB Y*MMHOMacn*HOM kmcjiotu (GABA), iohhobom KwcnoTW 
(KA) mjim NMD A. Taiwe 6bino noKa3aHO, mto BBefleHne aHMpaueTaiwa b cpe3W runnoxaMna 
3HaMMTe/ibHO yBenuMMBaeT pa3Mep 6bicrpbix cnHarrrMMecKHx noTeH^anoB 6e3 i*3MeHeHMfl 
cbomctb M6M6paHbi, HaxoAflmewcfl b coctohhmi noKon. nocjie 6wno noATBep^eHo, MTO 

5 aHupaueTaM ycwiMBaeT CMHanTvmecKvie peaKi^nn Ha Heaconbioix ynacrKax b rvmnoxaMne m mto 
oh He flePicTByeT Ha noTeHLjuanbi, Ann kotopwx nocpeAHMKOM mmercn NMDA-peuenTop. 
Cmot P m, HanpuMep, Staubli et al., Psychobiology 18:377-381 (1990) m Xiao et al. f Hippocampus 
1:373-380 (1991). TaioKe 6bino o6Hapy>KeHO, hto aHtipaiieTaM MMeeT KpatfHe 6bicTpbie Hanaro 
AeMCTBvw w BbiMbiBaHne m MoweT npuwieHflTbCfl HeoAHOKpaTHO 6e3 oneBMAHbix AnnTenbHbix 

10 3<jK|)eKTOB; 3to npeAcrasnaeT co6ow i^eHHue cBoficTBa pf\a neicapcTBeHHbix npenapaTOB, 
BnnflK)innx Ha noBeAeHMe. K coacajieHwo, ManoBepoJrmo, hto nepuc^epMMecKoe BBeAeHne 
aHwpai^eTaMa BjiwaeT Ha pei^errropbi ronoBHoro M03ra. JleicapcTBeHHbM npenapaT pa6oTaeT 
TonbKo npw bwcokmx KOHLjempaL^ax (-1,0 mM) m Guenzi and Zanetti, J. Chromatogr. 
530:397-406 (1990) coo6maK)T, mo npwwiepHO 80% neKapcTBeHHoro npenapaTa npeBpamaeTca 

is b aHM30Wi-GABA nocne nepwcfeepimecKoro BBeAeHun >KMBOTHbiM. flpoAyKT o6M6Ha BemecrB, 
aHM3onn-GABA, KdK 6buio o6Hapy>KeHO, MMeeT TonbKo cna6bie aHnpaijeTaM-noAo6Hbie 

3(jxt)eKTbl. 

CooTBeTCTBeHHO, cymecTByeT Heo6xoAHMocrb HAeHTwcJwLjMpOBaTb HOBbie coeAHHeHWi Ana 
wcnonb30BaHMfl c i\enb\o ycwieHua CMHanTvmecKnx peaiqufi, h oco6eHHo aha neneHHfl mv\ 
20 o6nemeHMfl cocroflHwti Taxwx, iok Aenpeccwfl, ujM30<t)peHMfl, noBeAeHMfl, wMeK>mero cJx>pMy 

lUM304)peHHM f M APyTMX nCMXOTMMeCKMX COCTOHHHfi, 3aBHCMMOCTM OT JieKapCTBeHHblX 

npenapaTOB, HanpwMep, npuBbiKaHMfl k Mpe3MepHOMy ynoTpe6neHwo neKapcTBeHHbix cpeAcrB, m 
Ann ycuneHun naivm™ h APyrvix no3HaBaTenbHbix (pyHK\\m. Tame coeAMHeHun onucaHw Hkwce. 
B AaHHbiCi MOMeHT oTKpwTo, mto cnHanTMMecKMe peaKi^MM, onocpeAOBaHHbie AMPA 
25 peLterrropaMM, ycwnMBaiOTCfl BBeAeHnewi HOBefiwero Knacca npon3BOAHbix 6eH30Kca3MHa, 
onucaHHbix Hkwce. Cnoco6Hocrb stmx coeAMHeHUM ycwnnBaTb peaKi^nn, onocpeAOBaHHbix AMPA 
pei^em-opaMM, AenaeT 3tm coeAHHeHna none3HbiMM aha pa3Hoo6pa3Hbix i^enew, BKniOMan 
coAewcTBue o6yHaiOineMy noseAeHMK), 3aBncnmeMy ot AMPA peLjenrapoB, h ncnonb30BaTb b 
KanecTBe nexapCTBeHHbix npenapaTOB npn coctoahhhx, KorAa KonnHecrBo m acJxfeeicTMBHOCTb 
30 AMPA penemopoB win cuHancoB, ncnonb3yiomiix 3th pei^enTopw, yMeHbiuaeTCfl mv\ b Tex 
cnyManx, KorAa 6naronpnnTHa ycwneHHafl B036yAHTenbHasi CMHanTHMecKan aKmBHocTb. 

3tm m Apyrwe npii3Haiai w npeMMymecrea Hacronmero M3o6peTeHnn 6yAyT 6onee 
oMeBHAHWMn M3 onucaHiifl, KOTopoe cxieAyeT Aanee. 
KpaTKoe onwcaHne nepTe>KeM 
35 Onr.1 npeAcraanneT co6om rpa4)MHea<yK) A^arpaMMy, noKa3biBa»oinyK) 3aBMCMM0CTb ot A03bi 
b Tecre naMnTM, BKnioMaiomeM b ce6n npweM coeAMHeHun, npeACTaBnniomero co6oii npMMep no 
HacTOflineiviy M3o6peTeHwo. 

HacToniMee M3o6peTeHwe othocmtca k coeAHHeHHHM 6eH30Kca3MHa, MMeiomuM cneAywiMyK) 

(Jx^pMyny: 

40 o — <DopMyna I 



X oTcyTCTByeT nnn npeAcraBnneT co6oft ot oahom ao neTwpex He flBnflK>mnxcfl boaopoaom 
3aMecTMTeneii He3aBMCMMO Bw6paHHbix M3 miaHorpynnw; ra/ioreHa; rwAPOKCiirpynnbi; bmuho-, 
anKunaMUHo- hjim AnaniotnaMMHo (C!-C 12 ) rpynnw; HMTporpynnw; TMona; Ci-C 6 anioinTMorpynnbi; 
so Ci-Ci2anKMjia, ameHwia mhm ajiKMHwia; Ci-Ci 2 anKOKCM- f ariKeHOKCM nnn ajiKMHOKCwrpynnbi; 
C 1 -C 12 anKMncynb4x>HaMMAO-, anKeHmicynb4)OHaMMAo- wnn anKMHuncynw^OHaMMAorpynnbi; 
C 2 -Ci2anKnnai^Mna; C3-C 12 , Ar, Ar-oKCurpynnbi, Ar-aMMHorpynnw, Ar-TMorpynnw, Ar-oKCuanwuia, 
Ar-cynbct)OHaMMAorpynnbi, wnn Ar-ai^wna, rAe Ar npeAcraanneT co6om apoMaTimecKyK) 



45 
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Kap6oi4HKnnM6CKyto rpynny, a poM3TMM6Cicy K) reTepouwoiuMecKyK) rpynny, apoMaivmeacyio 
Kap6oL^MKnMMecKy»o aniambHyK) rpynny win apoMaTMnecKyio reTepoiAwcnuMecKyK) amo/inbHyio 
rpynny; Kap6oKCnna; C 2 -C 12 Kap6oKcnajiKMna; TaK mo nio6a» m npeflbiAymwx ^ 
yrnepoAcoflep>KaiMMX rpynn MO)KeT 6wTb 3aMemeHa oahmm mjim 6onee saMecTvrrenefi, 
Bbi6paHHbix M3 HM3iuero a/iKMJia, Hmuieft ajiKOKCurpynnu, rviflpoKCurpynnw, L^aHorpynnw, 
ranoreHa, aMMHorpynnw, anKMnaMUHorpynnbi m fluanioinaMMHorpynnbi, rfle anraan 
npeAnoMTMTenbHO npeAcraBnaeT co6om C^-C 3 anmn nnn Ci-Ca^Topanioui; m rfle coeflMHBHue 
C30flep>KMT ABe coceAHMe X rpynnw, npimeM ABe coceAHne X rpynnw coeAMHeHW BMecTe, 4To6bi 
o6pa30BaTb KOHAeHcwpoBaHHoe aniouibHoe, reTepoaxiKMjibHoe, apwibHoe mjim reTepoapwnbHoe 
Konbi^o, KaK MJimocTpupyeTCfl cneAyiomHMii npwviepaMii: 

p3B 

R N= O— N — 

X < « ^ 

/^N— , N= , N— , 0 — 

R 3B 

tab: 

Ka>KAbiM BcrpenaioinuMCfl R 1 He3aBncwM0 npeAcraBroieT co6om H, C i-CeanKun win 
C 1 -C 3 <|)TopanKMji > npuMOM H m Ci-CaajiKHn ABnaiOTCfl npeAnoMTMTenbHbiMw; 

KawbiM BcrpenaiomMCicfl R 2 H63aBMCMM0 npeACTaBnaeT co6ofi H, ranoreH, i^naHorpynny, 
ruAPOKCurpynny, Ci-CeanKOKCMrpynny, C r <^<t>TopanKOKOirpynny, tmoji, C^aniom, 
C ^a^TopaiiKMji, C 2 -C 6 anKOKCManiaui, C 6 -C 12 apwi, C3-C 12 reTepoaptm, Cy-Ci^pi/mania/in, 
C 4 -C 12 reTepoapMJianiaui l C 6 -C 12 apnjiOKcnrpynny, C r C 12 apmioKcnaniaiJi, 

C7-C 12 apnnanKOKCMrpynny win C 4 -C 12 reTepoapiuianKOKCMrpynny, npwneM H, ranoreH, 
miaHorpynna m amoKcwrpynna HBnaiOTCfl npeAnoMTWTenbHUMii, h TaK, hto 
KorAa R 2 npeACTaBnaeT co6om ruApOKCwrpynny, tmoh, amcoKoirpynny; (JrropanKOKO/irpynny, 
apunoKoirpynny nnn apwianKOKCurpynny, n paBHO 3 mv\ 4 m TaKaa R 2 rpynna He ABnaeTCfl 
npMcoeAMHeHHoii k TOMy >Ke aTOMy yrnepoAa, hto m Z rpynna unw btom a30Ta aMMAa 
6eH30Kca3MHa; 

Y npeACTaBJweT co6ofi cr u 2 , cr 3A 3 cr 3A 2 *wh CR^CR 3 *, me Ka>KAbiii BcrpeMaioiUMMCfl 
R He33BMCMMO npeAcraBnaeT co6ofi H, ranoreH, L^aHorpynny, C r C 6 aniain, C 1 -C 3 <t>TopanKMn, 
C 2 -C 6 anKOKOianiatn, C7-C 12 apnnanKMn, C 4 -C 12 reTepoapMnanKim, C7-C 12 apMnoKaianKi4n, npuneM 
H, ^aHorpynna, C r C 3 anKnn, cfyropanKMn, C r C 10 aptmaniam u C 4 -C 8 reTepoapwnania4n 
«BnflK)TCfl npeAnoMTMTenbHbiMM, m H, i^naHorpynna, C r C 3 anKnn, Ci (tn-opanioin ABnaioTCfl 
Han6onee npeAnoMmrenbHbiMM; 

Ka)KAbM BcrpeMawmnticfl R 38 He33Bi/icnM0 npeAcraBnaeT co6ofi H, miaHorpynny, 
niApOKcurpynny, C 1 -C 6 anKOKcnrpynny, CrCeaniam, Ci-Cscjrropaniam, C 2 -CQBnK0KOAanmn 
nnn CrC 12 apnnaniain, C 4 -C 12 reTepoapnnanKMn, C 5 -C 12 apwnoKCMrpynny, C r C 12 apwnoKCManKi4n, 
C7-C 12 apwnanKOKCMrpynny win C 4 -C 12 reTepoapMnanKOKcnrpynny, npunewi H, LjwaHorpynna, 
anKOKcurpynna, Ci-C3anioin n <t>TopanKnn ABrmtoTCfl npeAnoMTMTenbHbiMM; 

Ka>KAbiM BCTpenaioiuMMCfl R 30 He3aBMCMM0 npeAcraBraeT co6om H, C i-C 6 anKi4n win 
C 1 -C 3 <t)TopanKMn; 

Z npeAcraanfleT co6ofi reTepoaTOM tskom, KaK O, NR 7 wnn S; 

Ka>KAbiM BcrpenaiomMiicfl R 7 H83aBncnM0 npeAcraBnfleT co6om H, C i-Cganiain wnn 
C 1 -C 3 4)TopanKMn, C r C 12 apnnanKnn nnn C 4 -C 12 reTepoapnnanKnn, npunewi Ci-Caaniom 
flBnneTC* npeAnoMTMTenbHbiM; m 

n paBHO 2, 3 wnn 4. 

CpeAM coeAMHeHMfi, onpeAenfleMwx BwiuenpMBeAeHHOM <Jx)pMynoft, n peAnoHTMTenbH bi mm 
qBraioTCfl onpeAeneHHwe AononHiiTenbHbie noAKnaocw. Kamun BCTpenaioiMMMCw X, KOTopbifi 
tAomei 6bm> OAMHaKOBbiM nnn paanwHHWM, npeAnomMTenbHO npeACTaanwer co6om annun, 
anKOKCMipynny, anKeHOKCM rpynny, an kmhokoi rpynny, anKOKcuanKMn, Kap6oKCManKnn, Kawwii H3 
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KOTopbix coflepJKvrr He 6onee wee™ aroMOB yrnepofla, C 6 -C 12 apimoKCManKvm (rAe anwmbHafl 
MacTb apunoKcua^KMnbHO^ rpynnu npeflCTaanfleT co6ofi C r C 3 ), fluanKunaMUHorpynny, 
aJiKMmnorpynny m amMnaiyin, we anioinbHbie rpynnu b Tpex npeAiuecTByiow.i« rpynnax 
coAep>KiiT He 6onee ujec™ aroMOB yrnepoAa. npeAnoMTvnenbHbiM nBnneTcn, KorAa 3to 
coeAHHeHne cc-Aepjwa OAHy vuwi ABe X rpynnu. TaM, rAe ecrb Tonwco OAHa X rpynna, X 
npeAnoMTMTe/ibHO npeACTaB/weT co6oJi nr 3 3 . R 4 OCH 2 win R 4 0, rAe R 3 nanne-rca rawM, iok 
onpeAeneHO hvdkq, m R 4 npeAcraBnneT C060& H, C^eanwui mv\ Ct-CsCpTopanKKin, m 6onee 
npeAnoMTvrrejibHo R 4 npeAcraBnfleT co6oPi C t-Gsanmin vow nep*Top C r C^nvm, npimeM 
R 4 =CH(CH 3 ) 2 wnn CF 3 nBnfliOTcn Han6onee npeAnoHTWTenbHUMn KorAa coeAMHeHwe coAepttMT 
X rpynny, KOTopan nenneTCfl ranoreHOM, npeAncwMTenbHUM nBnneTcn, mto6w aro coeAMHeHne 
TaioKe coAepwano 6u Bropyio X rpynny, KOTopan He nenneTCfl ranoreHOM. B ApyroM 
npeAnomwrenbHOM BapnaHTe peajiM3aunn M3o6peTeHMfl, 3to coeAMHeHMe coAep>KMT ABe 
coceAHMe X rpynnw, KOTopwe BMecre o6pa3yiOT KOHAeHdipoBaHHoe Konbijo, ksk noncneHO 
npMMepoM Bbiiue, npvmeM MeTuneHAMOKCMrpynna m 3TwneHAM0Kcnrpynna nBnmoTcn 
npeAnoMTMTenbHbiMM. B oahom H3 BapnaHTOB peaniraaumi M3o6peTeHMn anra/in npeAcraBnneT 
co6om (JjTopupoBaHHbiM ariKun. 

Z npeAnoMTMTenbHO npeACTaBnneT 0060M OwimSm 6onee npeAnoHmrenbHO npeAcraBnneT 

co6om O. 

B 6onee cneun<l>KMecKOM BapwaHTe peann3anmi HacroJimee M3o6peTeHne BKroonaeT b ce6a 
coeAHHeHwn, MMewmne cneAyiomyK) crpyiaypy: 




OopMyna II 



3 

X 1 i/i X 2 H63aBncMM0 Bbi6paHbi M3 H f NR2, -OR 4 m -CH 2 OR 4 ; 
hum 

X 1 n X 2 , B3HTbie BMecre, npeflcrraBjiflrOT co6om -o- cr 5 2 o- mum - 

-O - CR 5 3 CR 5 3 0 - MHM -O - CR 5 3 = CR 5 a O-; MJ1H 

X 1 n X 2 , B3flTwe BMecre, npeflcraBjiflrOT co6ofi -N=CR 6 CR 6 =N-; 

WJIM 

X 1 n X 2 , B3flTbie BMecre, npeacrasnswoi co6ofi -N=CR 3 NR 3 -; mtim 

X 1 n X 2 , B3HTbie BMecre, npeACTaanflKrr co6om =N-0-N= mdm =N-S-N=; mv\ 

X 1 m X 2 , B3flTbie BMecre, npeflcraBJiflioT co6ofi -0-CR 3 =N-; 

Z npeAcraBiweT co6om O, NR 7 vim S; 

Ka)KAbifi BcrpenaioiiiMMCfl R 1 He3aBncMMO npeAcraBnaeT co6om H, C ^amain unw 
C ^g^Topaniain, npuneM H m Ci-C 3 anmn HBjvuoTca npeAnoHTWTenbHbiMM; 

Ka)KflbiM BcrpeMajoiMMMCfl R 2 He3aBMCMM0 npeAcraBnneT co6om H, ranoreH, miaHorpynny, 
mApoKcurpynny, Ci-CeanKOKCMrpynny, (VCaCfeTopanKOKCwrpynny, twoji, C^aniom, 
C ^(^TopanKwn, C 2 -C 6 anKOKoianKMJi 1 C 6 -C 12 apnn, C^C^reTepoapwi, C r C 12 apnJianiain, 
C 4 -C 12 reTepoapMnanKMji, C 6 -C 12 apnnoKew-pynny, C r C 12 apnnoKOiajiKMn, 

C 7-C 12 apMJianKOKcnrpynny m\A C 4 -C 12 reTepoapwianKOKoirpynny, npimeM H, ranoreH, 
i^waHorpynna m anKOKcwrpynna flsnniOTCfl npeAnoMTMTenbHbiMM, m T3k, mto 
KorAa R 2 npeAcraB/ifleT co6om ruApoKcwrpynny, tmo/i, anKOKOirpynny, <t>TopanicoKCMrpynny f 
apunoKcwrpynny hjim apmianKOKCMipynny, n paBHO 3 win 4 m TaKafl R 2 rpynna He npucoeAMHeHa 
k TOMy >Ke aTOMy yrnepoAa, hto m Z rpynna aTOMa a30Ta aMMAa 6eH30Kca3MHa; 

Ka>KAbie BcrpeMajomnecfi R 3 m R 7 He3aBMCMM0 npeAcraBnflWT coSofi H, C r C 2 anicnn, 
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C 1 -C 3 4>TopafiKnn, C7-C 12 apwnanKMn win C 4 -C 12 reTepoapwianKwi, npnneM C r C 3 asnfleTca 
n peAnoHTMTe/ibH biM ; 

Ka)KflbM BcrpeHajomwiicfl R 4 He3aBncnM0 npeAcraenneT coSon H, C i-C 6 anKWi, 
C 1 -C 3 (|)TopajiKMn f C 2 -C 6 a^KOKCManKMn t CrC^apwiajiKwi, C 4 -C 12 reTepoapwianKWi win 
C 7-C 12 apwnoKciianiain, npnneM H, C r C 6 anKWi, Ci-C 3 ct)TOpanKWi ABnaioTCH 
npeAnoHTHTenbHbiMM; 

Ka>KAbiM BCTpeMaioinnnca R 5 He3aBnoiM0 npeAcraBJifleT co6on H, ranoreH, LjnaHorpynny, 
C ^ajiKwi, C r C 3 4)TopajiKMn f C r C 6 anKOKcna/iKwi, C r C 12 apwiajiKwi, C 4 -C 12 reTepoapwianKWi 
win C7-C 12 apMnoKCnaJiKvui, npimeM H, unaHorpynna, Ci-C 3 anKwi, Ci cfrropanKwi, 
C 7-C 10 apnnanKMji n C 4 -C 8 reTepoapwianKwi aBrmtOTcn npeflnoHTMTejibHbiMM, n H, unaHorpynna, 
C^ssnwAn, Ci <J)TopanKWi ABJiflKrrcfl Han6onee npeAnoHTMTenbHbiMn; 

Ka>KAbifi Bcrpenaiomnncfl R 6 He3aBMCMMO npeflcraBjweT co6on H, i^waHorpynny, 
ruApoKcurpynny, Ci-C 6 anKOKcnrpynny, Ci-C 6 anKwi, C r C 3 4)TopanKwi, C 2 -C 6 amoKcnajiKWi, win 
Cy-C^pujiajiKnn, C 4 -C 12 reTepoapwianKwi, C 6 -C 12 apnnoKcnrpynny, CT-C^apwioKcnanKWi, 
C 7-C 12 apwiajiKOKCVirpynny win C 4 -C 12 reTepoapnnanKOKcnrpynny, npnneM H, miaHorpynna, 
amoKcnrpynna, C r C 3 anKwi, Ci <J>ropanKWi ab/wjotca npeAnoHTMTejibHbiMn; n n paBHo 2, 3 win 
4. 

Ann Ka)KAow BbiiueynoMflHyTOM anKWibHon, apwibHon n reTepoapwibHon rpynnu co ccwjikom 
Ha 4>opMyjiy II noHwuaeTCfl, hto oamh win 6onee 3Tomob yrnepoAa b tbkmx rpynnax MOweT 6wrb 
3aMemeH oahom win 6onee rpynnaMM, BbiSpaHHbiMM M3 rpynnw, cocroflinen »"3 C r C 3 anKWia, 
C i-Csa/iKOKCMrpynnbi, rMApoKcnrpynnbi, ranoreHa, aiwiMHorpynnbi, Ci-CsarawiaMnHorpynnbi win 
Ci-CgA^aniamaMiiHorpynnbi. 

B APyroM npeAnoMTMTeribHOM eapnaHTe peann3aunn M3o6peTeHMfl, X 1 n X 2 , B3HTwe BMecre, 
n peAcraBTifl K)T co6on -o-cr 5 3 o- win -o-CH 2 CR 5 a o-, n n paBHo 2 win 3. 
R 1 npeAnoMTMTeribHo npeAcraB/iaeT co6on H, b kskom cnynae n npeAnoHwrenbHo paBHo 2. 

B APyroM npeAnoMTMTenbHOM Bapname peajwsaLjnn M3o6peTeHWfl f X 1 n X 2 , B3HTbie BMecre, 
npeACTasnfliOT co6on -N=CR 6 CR 6 =N-, n n paBHo 2 win 3. flB/ineTCfl npeAnoMTMTenbHbiM, KorAa 
R 6 rpynnw He3aBncnMO npeAcraBnaioT cc>6on H win Ci-C 6 anKwi. TaioKe R 1 npeAnoMTMTenbHO 
npeAcraBnaeT co6on H, b k3kom cnyMae n npeAnomnTe/ibHO paBHo 2. B APyrow 
npeAnoHTMrejibHOM Bapname peajw3at4nn M3o6peTeHnn, 

X 1 n X 2 , B3«Tbie BMecre, npeAcraBraior co6on =N-ON= win =N-S-N=, n n paBHO 2 win 3. 
Bonee npeAnomnTenbHO, X 1 n X 2 , B3flTbie BMecre, npeACTaanniOT co6on =NON=, n 
R 1 npeAnoHTMTejibHO npeAcraBraeT co6on H, b KaKOM cnynae n npeAnomviTenbHO paBHO 2. 

B APyroM BapnaHTe peann3aLjnn Hacroflmee M3o6peTeHne othocmtca k npoMe>KyTOMHbiM 
coeAMHeHMAM, MMeioiMMX cn^Aywinyjo crrpyioypy: 

o OopMyna III 

/CR 2 2 — ZH 
H 

rAe, Anfl nenefi 3tom CTpyioypbi, X 1 , X 2 , R 2 , Z n n flBJiniOTCfl tskhmm >Ke, iok b (feopMyne II, 

n0K33aHH0M BblLUe. 

KaK ncnonb30BaHO 3flecb, TepMMHw "axiKMn", "anKeHWi" n "anKMHnn" othocwtca k 
HacwmeHHbiM n HeHacbimeHHWM o AHOBaneHTH wm paAMKanaM b cooTBeTCTBnn c voc 
craHAapTHUMii 3HaMeHMflMn, BKnioMafl mnemhie, pa3BeTBneHHbie n i^woiimecKMe rpynnw, 
Heo6fl3aTenbHo coAep>Kainne b KonbLte oahh nnn 6onee reTepoaTOMOB, HanpnMep KMcnopoA, 
cepy n a30T. npnMepw i^waiMMecKMx rpynn BicnjOMaioT LjwaioneHTim, i^icnoreKCMn, 
TeTparviAPOcfDypaHun, nMpponnAwn, nnnepMA^ 1 m Mop(J)oniiHMji. 

"Hm3ujmm a/irain", "HM3UJMM anKeHWi" n M HM3iiJMii anKMHwi" oTHoorrcfl k T3KMM rpynnaM, 
KOTopwe C0Aep>KaT ot oahoto ao uiecrn aTOMOB yrnepoAa. npMMepaMM Taw/ix coeAMHeHMM 




CrpaMMMa: 9 



RU 2 246 497 C2 



HBnaioTCfl MeTMn, 3Tnn, M3onponnn, 2-6ynin, uwcnoneHTWi m noAo6Hbie. 

TepMHH a AMai^KMnaMMHO ,, sawiioMaeT b ce6e Tame rpynnw, rf\e abb anKHJibHbie rpynnu, 
ooeAHHeHHwe BMecre, o6pa 3 yK)T 5- m ao 7-mieHHoe Konbijo, BKnioMafl 3tom aaoTa aMWHa b 
KanecTBe oAHoro M3 3tomob Konbua, HanpMMep, nupponnAwn. 

floA "ranoreHOM" noHMMaioT 4>Top, xnop mv\ 6poM m npeAnomwTenbHO 4>T0p. TepMMH 

"4)TOp" f KOTOpbIM MCnOHbayeTCfl 3A6Cb, BKniOMaBT lOK OAMHOMHbl©, TaK U MHOttGCTBeHHbie 

saMemeHMfl *TopoM, npMMeM nepctwpupoBaHHbie C r C 3 rpynnu *BnaK>TC5i 
npeAnoMTMTenbHbiMii. 

TepMMHbi "spun" n "apoMaTMMeocafl Kap6onMKnM4ecKa* rpynna" o6o3HaM3K)T apoMaTunecKoe 
Konbuo mjim KOHAeHcwpoBaHHyK) i4MKnnHecKyK) crpyioypy 3Tomob yrnepoAa c oTcyTCTBweM 
reTopoaTOMOB b KonbLje(3x). npwMepaMM mmmc* <J>eHMn, H3*™n, 3HTp3L*nn m *eH3HTp3Uun. 
npeAnoHTurenbHwe npwuepbi npeACT3Bn*K)T co6om *eHnn v\ H3#™n, npuneM *eHnn nsmeTC* 
Haw6onee npeAnoMwenbHbiM. TepMUHbi "reTepoapun" m "spoMSTMMecKaa reTepouMKnunecKafl 
rpynna", Kan wcnonb30B3HO 3Aecb, o6o3H3H3K)t apoMaTMMecKoe Konb^o hjim KOHAeHcnpoB3HHyio 
m^KjiMHecKyio crpyioypy stomob yrnepoAa c oahmm mhm 6onee HeyrnepoAHWMM stomsmm b 
KonbLje tskmmm, KaK wicnopoA, a30T w cepa, una b oahom mjim 6onee m 3 Koneij b 
KOHAeHcupoBaHHbix uuKTiuHecKMx crrpyiaypax. npwMepbi npeACT3BnflK)T co6om (J>ypwn, nnp3Hnn, 
TueHHn, MMMAa3wji, nnpponnn, nupuaun, nnp33onnn, nap33MHun, nupuMMAMHun, MHAonun, 
xMHonnji, MSOXMHOJinn, xwHOKcanun n xmho30/ihhmji. npeAnoMTMTenbHbie nprnwepw 
npeAcraBJiflK)T co6ofi (feypwn, mmha33hti, nupaHWi, nupponun w nupnA^n. 

CoeAMHeHMR no HscroflineMy M3o6peTeHnio mo>kho CMHTe3npoB3Tb p3 3 nwMHbiMM cnoco63Mw, 

MCnOJlb3yfl 06bNHbie MeTOAbl CMHTeTWeCKOM XMMHI/I. 

TaKMM o6pa30M, Hacroamee M3o6peTeHue BKnKwaeT b ce6* uieTOA cuHTe33 cosAwneHMfl 
6eH30Kca3MHa cfropMynw I nm II, noica33HHOii Bbiiue. B stom MeTOAe 3ioniBMpyK)T 
cooTBeTCTByioiMMM o6p330M 33MemeHHy»o c3nni4MJiOByK> KMcnoiy (T.e. coAep>K3inyK) wenseMbifi 
33Me<rmTenb X b cfreHmibHOM Konbije), ncnonb3yn aiauBMpyioiMMfi peareHT aha 

K3p60KCHKMCTIOTbl B flpMCyTCTBUM COOTBeTCTBy K) merO 6e3BOAHOrO p3CTB0pMTera T3K0r0, K3K 

AMxnopMeT3H, xnopo<|)opM, TeTp3rviApo<t)yp3H, 3TMjianGTaT m noAo6Hbix. ripuMepw 
K3p6oKcnn3KTMBnpy»oaiMX peareHTOB BicniCNaiOT Kap6ommAHHMMAa3on, xnopwAbi 
HeopraHimecKoii KucnoTW, HanpwMep <Jx)creH, m 3HmApnAbi k3p6ohobwx kmctiot, Hanpwuep 
aHfMAPHA Tpnct)TopyKcycHoii KMcnoTW. Aktmbmpobshhsa c3JinnnnoB3a Kucnoia 33TeM 
B3anMOAePiCTByeT c ajiromaMHHOM, <x>Aep)KaiUMM rereposTOM, (|x)pMynbi NH 2 (CR 3 2 ) n ZH t w n 
paBHo 2, 3 mjim 4 m Z npeACT3Bn«6T co6ofi reTepoaTOM, Hsnpuwiep O, NHR 7 win S, npnMGM R n 

R «BJ1flK>TCfl T3KMMM, K3K OnpeAe/ieHO Bblliie, B ycnOBMflX 3<tx|)eKTVIBHblX AHA 06P330B3HUH 

3AAy»o3 aMMA3, MMeioiMero crpyKTypy (J>opMyjibi III Bbiiue. HanpnMep, b pe3ynbT3Te 

B33MMOAeMCTBMfl 3KTMBMp0B3HH0M C3TlMHMn0B0M KMCTIOTbl C SMMHOCnMpTOM n0fiyM3J0T 

coeAHHeHne 0opMy/ibi III, me Z=0. PeaKuyi9\ c smuhotwohom AaeT coeAHHeHMe c Z=S. 

nocne yAaneHMfi ocraBiunxcfl pesrvipyioiniix BemecTB, ecnn sto )Ke/i3TenbHo (HanpnMep, 
xpoMaTorpa4>neM Ha cmiw<arene), 3AAyKT aMMAa B3anM0AeiicTByeT c 
TpnanKMJiopTOKap6oKaviaTOM (JxjpMynw RC(OR , ) 3 b ycnoBM*x 3c{)4)6Ktmbh wx f\m ufAmmauyiu 
rpynnw Z, aTOMa a30Ta aMW* n KwcnopOAa 4>eHon3 wepe3 LjeHTpsnbHbiii stom ymepoA3 
(oTMeseHHbiM 3Be3A0MK0M) pe3reHT3 RC*(OR') 3 , npMBOAfl b pe3ynbT3Te k o6p330BaHwo 
coeAMHeHnfl 6eH30KC33MH3 4)opMynbi I ww II, noK33aHHbix Bbiiue, tab Macrb MOXieKynw R 1 b 
4x>pMyne I win II nponcxoAUT n 3 R b pesreme RCtOR'Js- npeAnoHTvuenbHO pesK^^K) npoBOAflT 
b npncyTCTBMM KucnoTHoro KaTariM3aTopa, Hanpnwiep spun- mjim 3/iKnncynb(Jx)H0B0« kmcjio™ 
(HsnpMMep, T03nnaTa), Tpnc|)TopyKeycHoii KMcnoTbi win MypaBbMHOM KMcnoTw, b pacTBopwTene c 

HM3K0M OCHOBHOCTbK) T3K0M, K3K XHOpo4>OpM WT1H AHXfl0pMeT3H, H3HpMMep. 5eH30KCa3MH MO)KHO 
OMMCTMTb CT3HA3pTHblMH MeTOA3MM, H3npMMep XpOMaTOrpac|)Mefl H3 CMJIMKareJie, M MO>KHO 

AonoriHMTejibHO OMMCTMTb nepeKpncT3nnn33LAneM. npeAnoMTmenbHo, rpynna Z b 6eH30Kca3MHe 
npeAcraanaeT co6o£i O hjim S m 6onee npeAnoMTMTejibHO npeACTaa/weT co6om O. 

CornacHO ApyroM peaKUMOHHOii cxeMe coeAMHeHMfl no HacrroflmeMy M3o6peT6HHK) mo>kho^ 
npnroTOBMTb aicniBMpoBaHMeM Kap6oKCMipynnbi cooTBeTCTBywuiMM o6pa30M 3aMemeHH0M 
canniymoBoii KMcnoTbi, ksk onncaHO Bbiiue, nocne Hero cneAyeT npncoeAHHeHiie 
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He3aMemeHHoro mjim 3aMemeHHoro 2-oKca3onnHa, 2-Twa3onnHa wnn 2-MMMfla3onMHa, Hro6bi 
npuBecTM k nonyH6HviK) >KenaeMoro coeAMHeHH* b cooTBeTCTBun c <J>opMynoM I i/irm II. 

ripuMepbi nonyMeHMfl coeAWHeHMM cornacHO HacroameMy M3o6 peTBHM k) npeAOcraBneHbi b 
npuMepax ot 1 ao 8 hidkb. 

5 BbiiueonMcaHHbie coeAMHeHMfl Moryr BBOAMTbcn b pa3Hoo6pa3Hbie pei^errrypbi (Hanpuwiep, 
Kancyny, Ta6neTKy, Kancyny nponoHrvipoBaHHoro AeficrBi/m, cwpon, cynno3MTopnM, 
BnpbiCKMBaeMbie c^opMbi h t.a.) Ann npweMa nai^neHTOM. Cxoahwm o6pa30M, MoryT 
npuMeHJTTbCfl pa3nwMHbie pe>KWMbi npweMa (HanpuMep, opanbHbifi, 3ameMHbiM, peiaanbHbiM, 
napeHTepanbHbiM, BHyTpn6pioiiiuHHbifi v\ t.a.)- Hcnorib3yeMbie A03bi MoryT 3Ham/rrejibH0 

io BapbwpoBaTbca h Moryr 6brrb nerxo onpeAexieHbi KBajiwJwLjMpoBaHHbiM cnei^HanncTOM. 
npeAnoMTMTenbHbie pei^eniypbi Ha ocHOBe stmx coeAMHeHnw npeAcraBnaioT co6om npenapaTbi 
Ann opanbHoro npwMeHeHWfl, b MacTHoc™ icancynbi win Ta6neTKM, Ka>KAafl M3 KOTopbix coAepacMT 
ot npuMepHo 1 Mr ao npMMepHo 100 Mr aiouBHoro MHrpeAweHTa. B 3aBMCHMOcrii ot 
3(t)(t>eKTMBHOCTM coeAWHeHwa, TuriMMHafl A03a Mo>KeT cocTaBHRTb, HanpMMep, OAHy 10 Mr 

is Ta6neTKy, npMHUMaeMyio oamh pa3 b flSHb, vim OAHy Kancyny, mu Ta6neTKy 
npojiOHivpoBaHHoro AeficTBMfl b 100 Mr, npuHMMaeMyio oamh pa3 b ABHb. npojiOHnipOBaHHbifi 
actxfceia mo>k6t 6biTb nonyweH 6naroAapfl MaTepwany Kancynw, KOTopbifi pacrBopaeTCfl npw 
pa3JiMMHbix 3HaMeHMflx pH 6naroAapfl KancynaM, KOTopwe MeAneHHO ocBo6o>KAaK)T npenapaT 
noA ocMOTMMecKMM flaBneHneM, 14/114 6naroAapn nK)6btM APyrviM H3BecrHbiM cnoco6aM 

20 KOHTponwpyeMoro BbiAeneHMfl. Cy6-beKTbi f paccMaTpHBaeMbie Ann neneHMa coeAMHeHHAMM no 
HacroflineMy M3o6pBTeHMK), BKniOHaioT niOAeii, AOMaiuHnx ^bothnx, jia6opaTopHbix >KMBOTHbix 
m TOMy noAo6Hoe. 

CooTBeTCTBeHHO, coeAMHeHMJi no HacrofiineMy M3o6peTeHwo MoryT npMMeHHTbca ppa 
coKpameHMfl BpeMeHM, Heo6xoAMMoro Ann BbmonHeHMfl no3HaBaTenbHoro, ABuraTeribHoro, win 

25 nepi4eni^noHHoro 3aAaHM« b anbTepHan/iBHOM cnynae, coeAHHeHMfl no HacroameMy 
M3o6peTeHMK) b noAxoA«iM^x pei^enTypax mo>kho npnMeH$rrb Ann yBenwMeHMH BpeMeHM, b 
TeneHne KOToporo coxpaHnioTCfl no3HaBaTenbHbie, ABuraTenbHbie win nepueni^oHHbie HaBbiKM. 
B K3M6CTBe ApyroM anbTepHamBN, coeAHHeHMfl no HacTonmeMy M3o6peTeHMK) b noAxoflflLi^nx 
peL^errrypax mo>kho ncnonb30BaTb Ann yMeHbiueHun KoriMMecTBa n/nnn cepbe3Hocrn olum6ok, 

30 AonycKaeMbix npw Bocnpon3BeAeHnn no3HaBaTe/ibHofi, ABMraTenbHow unw nepMeni^noHHOM 
3aAaMM. TaKoe neMeHne MO)KeT 0Ka3aTbca oco6eHHO 6naronpnflTHbiM a™ mhaubmawmob, 
KOTopbie nocrpaAann ot TpaBMbi win 3a6oneBaHnfl HepBHoft cMcreMbi win KOTopwe nepeHecnn 
3a6oneBaHwe HepBHOM CMcreMbi, oco6eHHo TpaBMy mjim 6one3Hb, Korapue B03A6MCTByK)T Ha 
KoriMMecTBO AMPA pei^em-opoB b HepBHoft cwcTeMe. CoeAMHeHun no HacroniMeMy M3o6peTeHMK) 

35 BBOAAT MHflUBUflyyMaM, nOABeprilJMMCfl B03AeMCTBWO, M 3aTeM HHAMBMAyyMy CTaBWTCfl 

no3HaB3TeribHap, ABuraTeribHafl imn nepi4eni^MOHHafl 3aAaMa. flejrrenbHocrb MHAWBMAyyMa 
3aMeTHo ynyMuiaeTcn b pe3ynbTaTe npneMa coeAHHeHun no HacTonmeMy M3o6peTeHwo. 

MeTa6ojiMMecKM cra6iuibHbie, nono>KMTenbHbie MOAyn«Topbi AMPA pei^errropoB, KOTopwe 
aKTMBHbi b I4HC, MMeioT MHo>KecTBo noTeHiiMaribHbix npMMeHeHMM y niOAew. HanpuMep, 

40 yBennMeHne 34>cJ)eKTHBH0CTM B036yAHTenbHbix cviHancoB mokot KOMneHCMposaTb noTepn 
CMHancoB mjim pei^errropoB, cB«3aHHbie co cTapeHMeM mjim 6one3Hbio ronoBHoro M03ra 
(HanpMMep, Anbi^reiiMepa). YoirieHiie AMPA petAerrropoB uoymx Bbi3BaTb 6onee 6bicTpyio 
o6pa6oTKy MynbTMcwHarrrMMecKHMH i^ennMM, o6Hapy>KMBaeMbiMM b bwcujmx o6nacTnx ronoBHoro 
M03ra, m, TaKMM o6pa30M, AaBaTb ycwneHne ceHcopHo-ABuraTenbHOM m MHTe/uieiayajibHOM 

45 Ae»Te/ibHOCTM. B KaMecrse Apyroro npiiMepa 6naroAapn TOMy, mto yBennMeHwe peaKL^MM, 
nocpeAHMKDM Ann KOTopbix ^BjifliOTCfl AMPA pei^enTopw, coAefiCTByeT cnHanTunecKUM 
M3MeHeHkWM TMna, KOTopwe, KaK nonaraioT, KOAnpy»OT naMATb, coeAHHeHMfl no HacronmeMy 
M3o6peT6HMK) mo)kho ucnojib30BaTb KaK yc&uinTenvi naMfTTM. 

flono/iHMTenbHbie npMMepu ncnonb30BaHnn coeAHHeHwfi no HacronmeMy M306 pereH m \o 

so BicniOMatOT BoccraHOBneHMe 6noxnMHHecKoro u CMHarrrnHecKoro 6anaHca Me>KAy ceiMaTbiMM 
crpyicrypaMM ronoBHoro M03ra, b kotopwx MMeeTcn AMc5anaHc M3-3a yMeHbineHHbix nMnyjibcoB 
AMPA peL^rrropOB. TaKoe TepaneBTMMecKoe wcnonb30BaHne BKnionaeT, ho He orpaHMMMBaeTcn, 
neneHMe ncuxuaTptmeaaix m HeBpononmeaaix paccrpOMCTB, tskhx iok iuM30<t}peHHfl, 
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noBefleHUfl, MMeiomero cpopMy uiM30<ppeHMM, Apy™e ncuxosw m KnummecKyto Aenpeccwo. 

CooTBeTcreeHHo, coeflMHeHUfl no HacronmeMy M3o6pe T eHMio. b cooTBeTCTBytomux 
peuemypax, Moryr npMMeHnrbcn Ann yweHbiiJeHMn KonMMecrsa BpeiueHM, Heo6xoAHMoro Ann 
ycBoeHun no3H3B3TenbHoii, ABurarenbHofi win nepuennMOHHO* 3aA3HM. M Hao6opoT, 
coeAMHeHMfi no HacronmeMy M3o6pereHMio MoryT npMiueHHTbcn Ann yBenuHeHH* BpeMenn, b 
T6MBHM6 Koroporo no3HaB3TenbHwe, ABuraTenbHbie m/im nep 4 en 4 MOHHwe HaBWKM coxpaHnraron. 
B K3M8CTB8 APyrofi anbTepHaruBbi, coeAMHeHMn no HacronmeMy M3 o6peTeHMio mo>kho 
npuMeHJm, Ann yMeHbiueHMn KonnMecrea mAwm cepbesHOcru oujmook, coBepiuaeMbix npn 
BOcnpon3BeAeHMM nosHaBaTenbHoK, ABurarenbHofi mw nepnen 4 MOHHoii saAaMM. TaKoeneneHne 
MoweT OKaaaTbcn oco6eHHO 6naronpMHTHWM pfvn mhambmawmob, Koropwe CTpaAaioT ot TpaBMbi 
unw 6one3HM nepBHofi cMcreMw, m/im Ann Tex, kto nepeHec 6one3Hb hbpbhovi cmctomw, 
oco6eHHO TpaBMy mvi 6one3Hb, Koropbie B03AeRcTByioT Ha KonMHecrso AMPA peuenropoB b 
HBPBHOM cucrreMe. 

CoeAHH6HM« no HacronmeMy M3o6peTeHMio mo>kho wcnonb30BaTb ksk MHcrpyMeHT Ann 
M3 yMeHnn 6n<xpM3MHecKMx n 6noxnMMMecKMX cbomctb AMPA penenrops n nocneACTBUM 
ceneKTMBHoro yBennseHun nepeAaMM B036y*Aemia Ha pa6oiy HeflpoHHwx iieneii. nocKonbKy 
coeAMHeHMB no HacronmeMy M3o6peroHMio AOCTMraioT ueHTpsnbHwx cuHancos, ohm npnroAHW 
Ann TecmpoBaHMfl noBeAeHHeooix atpcpeiaoB ycwneHun MMnynbcoB AMPA peuenropoB. 

HccneAOBaHun, fleMOHCTpupytomne cnoco6Hocrb coeAMHeHMii no HscronmeMy M3o6peTeHwio 
yawMBaTb (pyHKUMM AMPA peiienropoB, tbkmm o6pa30M ycmiMBan no3H3B3Tem>Hyio 
aKTMBHOcTb, AaHbi b npwMepe 9. B nepBOM iiccneAOBaHw/i, coeAMHeHMB, npuroroBneHHwe KaK 
MsnoweHO b npMMepax ot 1 ao 8, 6binn McnwTSHbi Ha wx cnoco6HOCTb yBenMHMBSTb pea^nn 
B036y)KAeHMn (o6nacrb EPSPs) b tkshm ronnoKSMna Kpucu. Cpe3bi TKaHM runnoxaMna^ 
noAB6pmn nepcpy3MM MCKyccTBeHHoii cni/iHHOM03roBOM xoiAxocTbio, coAep>KaiAeM 
yBenMMMBaioimiecJi koh i^eHTpai^nw McnwTWBaeMoro coeAMHeHMn npM 15-30 MMHymbix 
MHTepBanax oTAeneHHbix nep(py3neM ACSF 6e3 TecrwpyeMoro coeAMHeHMn, h onpeAenwnn 
npo4eHT yBefiMMeHwn aMnniiTyAbi EPSP m nonyujHpwHy ao m nocne nep<py3MM coeAHHeHwn. 

Co ccwmofi k ta6mu,e 1 mojkho BMAeTb, mto coeAMHeHMn no HScroniAeMy M3o6peTeHMio 
noi<a3biBaioT 3H3MMronbHbie EPSP acpcpeicrw, HaxoAf"Anecn b Anana30He ot npMMepHO 8% ao 
npMMepHO 35%, ocHOBbiBancb Ha KOHi^eHTpai^mix coeAMHeHMn, H3X0Antm"xcn b Awana30He ot^ 
npMMepHO 5 mkM ao npuMepH0 100 mkM. HanpwMep, coeAMHeHMe 1 , rAe Z npeACTSBnneT co6o* 
O, R npeAcraBnneT co6om CH, R° npeAcraBjweT co6oii CH 2 , R 2 npeACTaBnneT co6om Hun 
paBHO 2, AaeT yBenMseHne b EPSP pea^MM, paBHoe 34%, KorAa noABeprawT nep<t>y3nn npw 
KOHi^eHTpai^MH 30 mkM. npMMepHO TaKan «e aioviBHocTb Ha6niOAaeTcn Ann coeAHHeHun 4, tao Z 
npeACTasnneT co6om cepy, noKa3biBan, hto saMemeHne wicnopoAa cepoii b stom nono>KeHMM 
o5ecneMMBaeT aioviBHocTb, cxoAHyto c aicTMBHOCTbio KMcnopoACOAepwamero coeAMHeHiin. Co 
ccbuiKoPi k coeAMHeHwnM 1 m 2, paciuMpeHne Konbija, HaxoAnmerocn c neBow ctopohw ao wecm 
aTOMOB Konb4a, KorAa R° npeAcraBnneT co6ofl CH 2 CH 2 npMBOAMT k ysennHeHHoft aKTMBHOCTM, o 
neM cBMAeTenbCTByeT 35% yBeriMMeHne b EPSP, npon3BOAHMOM KOHueHTpaL^efi coeAMHeHiin 5 
mkM, Aenan sto npeAnoHTMTenbHbiM saMemeHweM. Xopoiune pe3ynbraTbi TaioKe nonynaioTcn c 
coeAMHeHMeM 3, mmbioiaum 6onee o&beMHyio gem-AMMeTMnMeTwibHyio rpynny b nonoKeHMM 
R °, KDTopoe AaeT 33% pocr b EPSP npw KOHi^eHTpai^MM 30 mkM. 3to noKa3biBaeT, hto Ha 3tom 
yna'cTKe MoryT 6bm» CAenaHbi Apyrne 3aMemeHi« npM coxpaHeHMM cmibHOii 6nonornMecKOM 
aKTMBHOCTM. 33MeineHtte Ha rpynnw CH 2 -CH(CH 3 ) m CH(CH 3 )CH 2 b Korib4e c npaBO« ctopohw, 
OTHoeMTenbHO coeAMHeHMfl 1, AaeT 6onee HM3Kyw peai^Mio EPSP npw KOHi^eHTpsi^wnx 
coeAMHeHMn, paBHbix 30 mkM, noKa3WBan nocpeACTBOM stom npo6w, mto tskmb 3aMecwenn 
qBnnioTcn MeHee npeAnoMTvrrenbHbiMM. B HacTHOCTM, 0K33biB3eTcn, mto npMcyTCTBMe 
MeTMn3aMemeHHOM MeTMneHOBOM rpynnw b anb(pa-nono>KeHMM k 3T0My a30Ta smmahom rpynnw 
(coeAMHeHMe 6) noHM)KaeT axTMBHocTb b cpaBHeHMM c T6M cnynaeM, KorAa MeTMn33MemeHHan 
MeTMneHOBan rpynna hsxoahtch b anbqbs-nonoKeHwi k KMcnopoAy Koribua (Z) (coeAMHeHMn 5.1 
m 5.2). 3aMemeHMe nponnneHOBOM 4enbK) b nono>KeHMe (.ck'X (coeAMHeHMe 7) Aaer otmsctm 
nyMiijyio sxTMBHOCTb, no cpaBHeHMio c coeAMHeHMnMM 5.1, 5.2 m 6, xcrn He Taxyio 6onbiuyio, KaK 
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ana coeAMHeHnq 1 (3TumeH). T 3 kmm o6pa30M, coeflUHeHUfl, r fl e n=2, npeACTaBnaxrr 
npeflnommenbHbiM eapwaHT M3o6peTeHM*. CoeAKHeHMe 8 (R=CCH 3 ) nowsbiaaeT 6onee 
HM3KyK) ho Bee eme 3HaMMTejibHyK) EPSP aKTMBHOCTb, c Ha6n»OAaeMbiM yeenMMeHMew EPSP B 
8% npw KOHueHTpauMM 100 mkM, noKaswBa*. mto 6onee o6*eMHbie saMecTvrrenM b stom 
nono)KeHMM Moryr noKa3WBaTb 6onee HM3Kyio aKTMBHOCTb. 

TaioKe BKntoMeHHbiMM b Ta6nnuy 1 HBnflKm* flaHHwe, co6paHHbie aha coeAnneHMM c 

OTKpblTbIM L^KHOM B C00TB6TCXTBMM C (JjOpMyjIOM III, npMBGAeHHOM BblUG, KOTOpbie 6btflM 

npuroTOBJieHbi, icaK onucaHO b npMMepe 1 (coeAMHeHiie li). VBenmeHna* EPSP peaia^, 
Ha6niOAaeMafl ah* a™x coeAMHeHUM, noKasbiBaeT, mo saMbiKaHne Konbija He *Bn*eTCfl 
cymecTBeHHbiM Ana aKTMBHocTM. 

3aflBHTenw c yAMBjieHueM o6Hapy>KMnM, mto coeAHHeHM* no HacroflmeMy M300 peT6H m k> , 
KOTopwe coAep>KaT reTepoaTOM b nono*eHMM Z, noKasbiBawT 3HaMKrenbH0 6onee BbicoKyw 

aKTMBHOCTb, M8M COOTBeTCTByiOlMMe COeAMHeHMfl, KOTOpbie COAep>KaT CH 2 B 3TOM nonorceHMM. B 
3TOM OTHOLUeHMM, MO*HO 3aMeTMTb, MTO COeAHHeHMfl 1, 2 M 7 nOK33blB3K)T 

EPSP-yBennMiiBatomyK) aKTMBHOCTb, npn6nw3i4TenbHO ot 3- ao 10-pa3 6onee Moi^HyK), MeM 
C0Aep>KaiMMe MeTMneHOByio rpynny aHanoni 1c, 2c m 7c. 3tm pesynbTa™ noKasbiBaiOT, mto 
npMcyTCTBMe reTepoaTowia b nonoweHMM Z nBmeicn cfcaKropoM, bhoctlumm BKnaA b BbicoKyio 

aKTMBHOCTb HaCTOfllMMX COeAMHeHMM. 

Cnoco6HOCTb coeAMHeHM« yBenMM MBaib EPSP oTBeT(peaKHMio) no3BonaeT npeAnonorcurb 
B03Mo>KHOCTb ynyMiuaTb naMjrrb b 3aAane c 8-nyMeBbiM paAManbHOM na6MpMHTOM. nocneAHfl* 
KonoHKa Ta6™i4bi 1 nepeMMcnneT noporoBbie A03bi coeAMHeHMM, KOTopwe actxfreKTMBHbi ah* 
3H3MMTenbHoro yjiymueHMfl naMsrm y Kpwc, McnbrrbiBaeMbix b npMMepe o6yMeHM*, 
Mcnonb3yioiMeM 8-nyneBOM paAManbHbifi na6MpMHT, KaK onMcaHo y Staubli et aL, PNAS 91: 
1158-1162 (1994). 

CoeAHHeHMfl no HacrroflmeMy M3o6p6TeHMK) f\a\or M3MeHflK)inyK)ca ot A03bi peaiajMK) b stom 
noBeAeHHecKOM TecTe, kbk MnnKxrrpMpoBaHO Ha (Jwrype 1 am coeAMHeHMfl 1. JleBa* nonoBMHa 
(Jwrypbi noKa3biBaeT cpeAHee mmcho npaBMnbHbix Bbi6opoB nepeA tgm, kbk npoM30iuna nepBa* 
oiiJM6Ka b (J)a3e 3aAep>KKM 33Rbhv\ npM Tpex pa3nMMHbix A03MpoBKax (0,03, 0,1 m 0,5 mf/kt). 
npaBafl nonoca «a>KAOM napw npeAcraBnaer pe3ynbTaT aha Tex we >kmbothwx, kotopwm boahjim 
oamh pacTBopnTenb, b axibTepHaTMBHbie TecTMposaHMK) ahm. HpaBafl nonoBMHKa (twrypw 
noKa3biBaeT cpeAHee mmcjio Ha6nioAaeMbix o6uimx olum6ok, KOTopwe cneAOBanM nocne 
BBeAeHM« AaHHOM Aosbi coeAMHeHMfl (neBbie nonocu «a)KAoft napw AaHHbix) no cpaBHeHMio c 
oahmm pacTBopMTeneM (npaBaa nonoca K3>kaom napw AaHHwx). KaK mo>kho BMAeTb, BBeAeHMe 
coeAMHeHM« 1 npM Aosax 0,03, 0,1 m 0,5 Mr/w nocneAOBaTenbHo AaeT 3HaMMTenbHoe, 
3aBMCflinee ot ao3W yBenMMeHMe b cpeAHeM MMcne npaBMnbHbix Bbi6opoB ao nepBofi olum6km 

OTHOCMTeribHO COOTBeTCTBy K) LL^MX KOHTpOJieiS TaK >KG, IOK 3HaHMTenbHOe 3aBMCfllMee OT A03bl 

yMeHbiueHMe cpeAHero o6mero MMcna oujm6ok. 

flpyme AaHHbie, no/TyneHHwe c Mcnonb30BaHMeM TecTa naMHTM, noKa3aHW b KpaMHeM npaBOM 
KonoHKe Ta6nuL\bi 1. KaK mo>kho BMAeTb, coeAMHeHMM no HacTonineMy M3o6peTeHMK) 
noKa3biBaioT BbicoKyw aKTMBHOCTb MccneAyeworo stmm MeTOAOM, npMMewi coeAMHeHMM 1 m 2 

nOKa3blBaK)T MMHMMa/lbHbie 3(Jx()eiCTMBHbie A03W (M3fl), paBHbie 50 M 10 MW/Kr COOTBeTCTBeHHO. 

TaioKe mo>kho BMAeTb, mto coeAMHeHMfl no HacTonmeMy M3o6peTeHM»o noKa3biBaioT 3HaMMTexibHO 
6onee BbicoKMe aKTMBHOcm ycuneHMfl naMfrm (10-20-pa3 5onbiue), MeM aHanoni, coAep>KamMe 
MeTMneHOByio rpynny BMecro KMcnopoAa b nono>KeHMM Z (cpaBHMBaa coeA^HeHMfl 1 m 2 c 1c m 
2c), noATBep)KAan EPSP pe3ynbTaTbi. 

CoeAMHeHMfl <|x)pMyn I m II flBnflKrrcfl XMpanbHbiMM b CMny xMpanbHocTM aTOMa yrnepoAa, 
CBfl3biBaK>mero O, N m Z <J>yHKUMOHanbHbie rpynnw BMecTe, m Hecymero 3aMecTMTenb R 1 . 
BcneACTBMe mx pa3nMMHbix CTepeoM30MepHbix KOH(J)MrypauMM 6MonorMMea<an aKTMBHOCTb 
3HaHTMOMepOB 6yAeT pa3nMMHOM. B cooTBeTCTBMM c ApyrMM acneKTOM Hacroflmero M306peTeHM« 
3aflBMTennMM 6wno o6Hapy)KeHO, mto xMpanbHwe coeAMHeHMM 4>opMyn I m II, KOTopwe o6biMHo 

CMHT63M py KVTCfl B pai^GMMMeCKOM (|)OpMe, MO)KHO pa^enMTb Ha MX COCTaBHbie 3HaHTM0Mepbl, 
KOTOpbie 4>aKTMMeCKM MMeiOT p33nMMHyK) 6MOnorMMeCKyK) aKTMBHOCTb. 

TaKMM o6pa30M, HacrowiMee M3o6peTeHMe othocmtca k cnoco6y pa3AeneHM« 
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crepeonaoMepoB XMpanbHbix <po P Mynb. I n II, ochobshhomy hs mx paaiMMHOM y A ep>K3HMM Ha 
crauMOHapHOM xnpanbHOM nocMTene. B stom cnoco6e paueMMMecKyto *m 
AnacrepeonaoMepHyto CMecb pacxBopniOT a cooTBeTCTByromeM pacrBopirrerie c hmskom 
amonpywiMefi cunofi, KOToputf 6yAeT paannMaTbcn b aaBucMMOCTn ot P acTBop*eMoro BemecrBa 
m craiiMOHapHOM *33b. mohcbt Menace* m kotopwh mokot 6b.Tb onpeAeneH 
KBarnKpMi^npoBaHHbiM cneunanncroM, m HanocaT Ha noAXO fl *myio KonoHKy, aanonHeHHyw 
cooTBeTcrayromeii xnpanbHOM crauMOHapHO* cpasofi. UHAMBMAyanbHwe MSOMepu sstbm 
BbiMbiBawT M3 kojiohkm pscTBopMTeneM, noffK.of\nwfAM /yw Toro, Mxo6bi Bbi 3B aTb paannMHoe 

3/lK) M pOBaHMe M30M6POB. 3ntOMpOB3HHbl6 M30Mepbl MO)KHO BHOBb HSHeCTM H3 Ty *e MJ1M ApyryK) 

KonoHKy Ann toto, MTo6bi A ononHMTenbHo yBenMMMTb creneHb pa3 A eneHMfl, ecnw oho He 
AOcraioMHoe, m/im mo>kho Hanecro Ha CTa 4 noHapHbiii HOCMrenb, coAepacamMMCfl b annapaxe 

nOBblUIOHHOH 3<p(p6KTMBHOCTM C nOABMJKHblM CnoeM. 06pa364 CT3HM0Ha P H0r0 XHpaJlbHOfO 

Hoctuenw AaH b npMMepe 10 hhjkb. KpoMe toto, nocKonbKy bo 3 mo>kho, mto nopwoK 
anioMpoBaHMfl aHaHTMOMepoB mwkgt pasnimaTbcn a saBMCMMOCTM ot crpyioypbi KOHKpeTHoro 
pasAenneMoro coe A nHeHiifl m ot npwpoAbi Bbi6paHHo« ctshmohsphom (pasw, aKTMBHOCTb 
Ka>KAoro pasAeneHHoro aHSHTMOMeps cne fl yeT onpeAennTb c noMombio mgtoaob. onwcaHHbix b 
npMMepe 9, nrin nio6biM ApyruM noAXOAnmMM cnoco6oM, mto6u onpeAennTb OTHOCMTenbHyio 
noTeHmiajibHyio cnoco6HOCTb p33AeneHHbix SHaHTMOMepoB. 

npMNiep 10 wnmocTpupyeT pa3nMMHue 6nonornMecKne sktmbhoctm sHaHTwoMepoB no 
HacToniMeMy M3o6peTeHWO, Mcnonbsyfi coeAMHeHMe 1 b KanecTBe npMMepa. KaK ABTanbHO 
paccMOTpeHO b npMMepe 10, paueMHMecxoe coeAMHeHMe 1 (npMMep 1) nanecm Ha xwpanbHyw 
KonoHKy An» B3>KX (Daicel 20x200 mm Chiralpak AD), ncnonbsyn b KaMecTBe hoabidkhom (pasu 
70:30 CMecb 3TaHon/reKcaH ao saBepiueHMfi HaHeceHiw. rioABMWHyio 4>a3y 3aTeM 3aMeHwnn Ha 
70:30 2-nponaHOJi/reKcaH b TeneHwe 55 Miwyr npn 3 mh/mmh, nocne nero cneAOBans CMecb 
80:20 2-nponaHon/reKcaH. nepewii SHaHTMOMep amoMposanM co BpeMBHeM yAep>KaHi/ifl, paaHbiM 
npuMepHO 61 mmh, m btodom nocne 82 MMHyr. Pa3AeneHHbie sHaHTMOMepw Aanee ommctvwm 
KpMCTannM3a4neii m 3aTeM TecTnpoBann c noMombio MeroAOB, onMcaHHwx b npMMepe 9. 

Co ccbinKofi k Ta6nn4e 2 (npMMep 10) bmaho, mto 6onbW3H nacrb wva bc* Ha6niOAaeMan 

aKTMBHOCTb A™ COeAMHeHMH 1 npMH3Ane)KMT TOnbKO OAHOMy M3 SHaHTMOMepOB, T.e. nepBOMy 

anioMpoBaHHOMy sHatrmoMepy npn ycnoBMnx, onwcaHHbix b npMMepe 10. Bonee toto, nepBbiw 
amonpyeMbifi sHaHTMOMep 3HaMMTenbHO 6onee aKTMBHbiM no cpaBHeHMK) c pa4eMMMecKOM 
cpopMoS. XapaiaepHO, mto nepBbifi amoMpyeMbifi aHamvioMep noKa3biBaeT yBeniweHMe EPSP, 
paBHoe 80%, KorAa npucyTCTByeT npM 50 mkM (Ta6nnua 2) b to BpeMn, kbk paueMkmecKaq 
CMecb noKa3WBaeT yBeromeHiie 34% npn KOHueHTpa4nn 30 mkM (Ta6nn4a 1). M Hao6opoT, 
anioMpyeMbifi btodom SHaHTMOMep ho M3M6HneT 33MeTHbiM o6pa30M EPSP otbot npM 
KOHneHTpai^MM 50 mkM (Ta6nnua 2). 3tm pesynbTaTbi noAKpennmoTcn peaynbTaTaMM 
na6npnHTHoro Tecra, o6cy>KAaeMbiMM b npMMepe 9. Aktmbhwm 3H3HTM0Mep coeAMHOHMfl 1 AaeT 
M3A, paBHyio 10 mkt/kt, TorAa, KaK M3fl MeHee axmBHoro aHaHTMOMepa b 50 pa3 Bwiue (500 
mkt/kt), xoto Bee eiMe Ha6nioAaeTCfl nono>KMTenbHoe B03AeMCTBMe Ha naMnTb. 

CooTBeTCTBeHHO, cnoco6bi neneHMfl no HacronmeMy M3o6peT6HMK) MoryT Mcnonb30BaTb 
aHaHTMOMepHo o6oraiMeHHyio cpopMy onMcaHHbix coeAMHeHMft, cocTOfliMyio npeo6naA3K)iAe nnn 
cpaicnmecKM McxniOHMTenbHO M3 6onee 6MononiMecKM sktmbhom (popMbi, tskmm o6pa30M 
yBenMMMBan cnny (3Ktmbh ocrb) (no Macce) npHHMMaeMoro coeAMHeHMn. B npeAnoMwenbHOM 
B3pM3HTe peanM33iAMM M3o6peTeHMB, 6onee sktmbhwh 3HaHTMOMep npMcyTCTByeT b 
3H3HTM0MepHOM M36bm<e, paBHOM no KpaiiHeM Mepe 80% (T.e. omoujeHMe 6onee sktmbhoto 
anaHTMOMeps k MeHee aiawBHOMy cocraBnaeT 6onee 9:1). Mcnonb3yn MeTOAMKy, onMCSHHyio b 
npMMepe 10, p33AeneHHbie R m S aHSHTMOMepw coeAMHeHMM no HScronmeMy M3o6peTeHMK) 
nonynawT c hmctotom 6onee MeM 99% sHaHTMOMepHOM mmctotw (aHaHTMOMepH um m36wtok 
98%). KpoMe toto, BseAeHMe 6onee sktmbhoto aHaHTMOMepa MO«eT TsioKe ynyniuMTb 
noK333TenM no6oHHbix acpcpeKTOB aroro coeAMHeHMfl. M Hao6opoT, MeHee sktmbhwm 

3H3HTM0M6P MO)KHO MCnonb30BaTb B pa3nMHHblX nponopUMHX M KOnWH6CTB3X B KaMecTBe 

pa36aBMTenfi, hto6w KOMneHCMpoeaTb MeTa6onMnecKMM pacnaA nnn m oamcpmi^m pobbh Me 6onee 

aKTMBHOM CpOpMbl B XCMBOM Opr3HM3M6. HanpMMep, ecnM BBOAMMOO COeAMHOHMe CnMUlKOM 
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6bicrpo Bb.BOAMTCfl us KpoBOTOKa, Mo>KeT BBOAMTbCfl 6onbwee KonwMecTBO MeHee aKTMBHOrO 
aHaHTMowepa, HTo6bi yMeHbUJMTb BbiBOfl 6onee 3KTmbhom cpopMbi. Tskmm o6 P 330M, Hscroflmee 
M 3o6peTeHne paccMaTpMBaer McnonbsoeaHMe MeHee aKTMBHoro 3HaHTM0Mepa b M3 6biTKe no 

OTHOliieHMK) K 60066 3KTMBH0M CpO P M6. B MaCTHOCTM, HaCTO«me6 M306p6T6HM6 OTHOCHTC* K 

coenMHeHmo no H3cro*meMy M3o6peTeHwo, nMewiueMy 3H3Htmom6PH ui^ M 3 6biTOK MeHee 
axn/tBHoro aHamoMepa, psbhwm no Kpafoefl Mepe 80%. OrHocwrenbHwe npono P4 MM fl syx 

3HaHTMOM6pOB, C00TB6TCTByi0UHMX fl 3HH0My nOKasaHMtO, MOryT TaiOKe 33BMC6Tb OT B03M0>KH0r0 

MHm6npyiomero 3<p(peiaa Ha censbiBSHMe peu.en T opa Tax, mto MeHee axTMBHbiM 3H3HTM0Mep 
mokbt MMen. npeiiMyiuecTBO nepeA 6onee axTMBHbiM aHaHTMOMepoM. 

Ms BbiiueM3no)KeHHoro mo>kho BMfleTb saflaMM m npeMMymecTBO Hacroamero M3 o6peTeHMfl. 
HacTonmee M3o6peTeHMe othocmtca k coeflMHeHMnM, Koropue Hsmmca nonesHUMM An* 
ycwneHMfl CMHanTMMecKMx peaKU,MM (otb6Tob) peu.enTopoB ronoBHoro M03ra m MoryT 
McnonbsosaTbCfl b pa3HOo6pa3Hbix TepaneBTi/wecKHX u.ennx. 3tm coeflWHeHMn ranfltOTcn 
nonesHbiMM b KanecTBe aHTMAenpeccaHTOB w Ann yBennneHMfl flewcrBeH hoctm m 
npoflonxarrenbHocTM naMfrrn. 3tm coeAUHeHMH TaioKe nonesHbi Ann ynymueHMfl 
ceHcopHo-ABMfBTenbHbix npo6neM m Ann o6nerMeHMfl rcuxosob, Taioix k 3 k iiJM30(ppeHMfl m 
noBeAeHHn, MMeiomero *opMy iun3ocppeHHM. KpoMe Toro, stm coeAMHeHMfl nerxo 

CMHTe3HpOBaTb 06blMHblMM XMMMMeCKMMM M6T0A3MM, H OHM MOryT 6t4Tb paSAOneHbl Ha 

OTAenbHbie cTepeon30Mepbj, ecnn sto wenaienbHo. 

CneAyioiAMe npMMepw otb6M3K)t Tonwra u.ennM MnniocTpsu.MM m He MMeKrr HaMepeHwn hm 
komm o6pa 3 oM orpaHMMMBaTb paMKM HacToniMero n3o6peTeHnn. 

ripuMep 1 

T.S-AMrMAPO-SaH.IOH-I.S-AMOKCono^.S-gloKcasonop.S-bHI.SieeHSOKcasMH-IO-OHO) 
ToTOBflT 3,4-MeTimeHAMOK<»canMi4MnoByK> mcnoiy, mcxoa* M3 ce 3 aMona v\ AByoKucw 
yrnepOAa no xopoiuo M3BecTHofl peaKUMM Konb6e-lil m mra cneAytowMM o6pa30M. Ce3aMon (5,0 
r 36 MMonb) pacTBopmiw b 20 Mn 6e3BOAHoro AurnnMa b 250 Mn annapaTe Ann pa6oTbi noA 
b'ucokmm AasneHMeM (Parr Instruments Co.) m o6pa6oTann 1,44 r (36,0 MMonb) 60% toapmaom 
HaTpun. nepeMeujMBaHMe npoAonxcann b TeneHne 20 mmh, nocne Mero b annapare 
noAAep>KMBanM noBbiiueHHoe AaBneHMe ao 700 psi (4825,8 idla) amokcma3 yrnepoAa m 
HarpeBanu b TeMOHMe 190°C b TeneHMe 8 hscob. AnnapaT oxnawcAanw ao komhsthom 
TeMnepaiypbi m yAannnn amokcma yrnepoAa. PeaxuwoHHyio CMecb pa36aBnaroi 50 Mn 
AM3TnnoBoro acpnpa w noAKMcnnnn 10% conaHOM loicnoTOM (10 Mn). fla/ibHeviujee pa36aBneHMe 
cMecu 500 Mn AM3TnnoBoro acpwps w nepeHoc b AenwienbHyio sopOHKy Aanw boahwR cnofi, 
KOTOpwfi yA3nnnii m swnparnpoBsnM AH3TnnoBbiM 3cpnpoM. OprsHMMecKMe cnon o6i>eAMHMnii m 
TinsTenbHO aKcrpampOBsnw HscbimeHHbiM pscreopoM 6nKap6oHaTa HaTpiw. PacTBopw 
6nKap6oHaTa coeAHHnnn BMecre, noAKMcnnnw 10% connHoii KucnoTOM m TiAaTenbHO 
aKCTpampoBanii AH3TnnoBbiM 3cpnpoM. 3KCTpaKTbi AMSTunoBoro 3<pMpa o6-beAHHnnn, 
npOMbiBanw HacbimeHHbiM pacreopoM xnopwAa HaTpn$i m cywum HaA 6e3BOAHbiM cynbcpaTOM 
HaTpnyi. Cyxoft pacrBop KOHi\eHTpnpoBanw (b BaKyyMe), nonyMan 4,5 r (68%) 
3,4-MeTnneHAMOKcacannmmoBofi KucnoTbi b bmao TBepAoro 6e)KeBoro BemecTBa. 
MH(ppaKpacHan (MK) cneKTpocKonMfl (TOHKan nneHKa): 2869, 2351, 1637. 1478, 1442, 1419, 
1 240, 1 1 94, 1 124, 1 036, 930, 854 n 692 cm" 1 . 

KpoMe Toro, 3,4-MeTMneHAMOKcacannunnoByio wicnoTy CMHTe3npoBann cneAyiomMM 
anbTepHaTMBHbiM cnoco6oM. Ce3aMon (7,00 r, 50,7 MMonb), MeTbipexxnopiicTbiM yrnepoA (10,0 
r, 65,0 MMonb), nopoujKoo6pa3Hyio MeAb (20 Mr) m 30 Mn 48% (Bec/o6T»eM) pacraop 
rviApooKCMAa HaTpvw nepeMeuJMBanM npw KOMH&THOft TeMnepaType n 3 aTeM neperoHnnn c 
o6paTHbiM xonoAimbHMKOM b TeneHMe 8 MacoB. U4enoMHO« pacrBop o6pa6aTbiBann, ksk oniicaHO 
Bbiiue, nonynafl 5,0 r (53%) caramvmaTa b bhao TBepAoro Bemecrea 6e)KeBoro i4B6Ta. 

4,5-MeTnneHAnoKcacanMi4imoByK) xncnoTy (2,215 n 12,17 MMonb), nonyneHHyio cornacHo 
nio6oM M3 AByx npou,eAyp, onncaHHbix Bbiiue, cycneHAnpoBanM b 25 Mn CH 2 CI 2 . k KOTopoMy 
Ao6aBnnnn 2,06 r (4,6% M36biT0K) Kap6oHnnAHMMMA33ona. BbiAennnacb AByoKMCb ymepoA3, m 

P3CTB0P 6blCTpO CT3H0BlinCn TOMOreHHblM. riOCne 4,5 M3C0B paCTBOp 3IOMBMp0B3HH0r0 

c3nwm«i3T3 flo6aBnnnn npw nepeMeujMBSHMM, Mepe3 MHTepBsnu b 5 mmh, k 1,65 r (oxono 2 
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3KBV1B3J16HT0B) 3T3H0fl3MMH3 B 30 Mfl CH 2 CI 2 , npMBOAWlO K OTflefieHMK) OT p3CTB0p3 

TeMHoro Macna. Peaio^K) racunn Ao6aBneHneM 1,4 mji (2 3KBHBa/ieHTa) yiccycHoii KMcnoTbi m 
noJiyneHHwCi b pe3ynbT3Te N-rviApoKCMaTMjicajiML^uiaMi^fl Qnuu\anv\ xpoM3Torp3<t>wetf Ha 
cwiMKare/ie. npoflynr (coeflMHeHne li) sjiKwpoBajiw CMecbio reKC3H/3TWi3i4eT3T/3TaHon (40/66/4) 
c noc/ieAyiounMM BbiMbiB3HneM no6oMHoro npoAyKTa b KonvmecrBs AO 175 Mr. OpaKUHM 
ocHOBHoro npoflyKTa KOHneHTpupoBann Ha potophom wcnapnTene m p3363Bnani/i neTponefiHbiM 
3*MpoM. nonyMeHHbiM b pe3yribTaTe 6enbiti, xnonbesuAHbitt ocaflOK co6npa/in nocpeflCTBOM 
4>M/ibTpoBaHHfl m cyuiwiH b BaicyyMe. Bbixofl nepBofi napTvin (c6opa) cocrasnnn 2,06 r. Bropafl 
napTMfl (c6op) flana 115 Mr, win o6m*ifi buxoa 79%.T rui =140,8-142,0°C; y<J>/BiwiMbiii cneiap: 
HeCrrpanbHan c|)opM3 (PhOH) A 7nax =318 hm; tioHM3MpOB3HH3fl 4>opM3 (PhO ")?L max =342 hm. MK 
(KBr): -OH m -NH Kone6aHMfl BAonb nnHwn CB«3efi npw 3410 m 3360 cm" 1 ; Kap6oHMJi aMMAa npn 
1640 n 1610 (cwibHbie) cm" 1 1 H AMP (200 MR*; CDCI^de-AMCO): g 12,89 (1H, c); 7,7 (1H, 
uJupoKMM c); 7,212 (1H, c); 6,426 (1H, c); 5,944 (2H, c); 4,245 (1H, T, J=6 I'm); 3,75 (2H, m) u 
3,53 ppm (2H, m) bhm3 no nonio ot TeTpaMeiwicwnaHa (TMC). 

2-(2-rnAPOKCM-4 l 5-MeTMJieHAMOKCM6eH3aMMAo)3TaHon (8,9 r; 40 MMonb) cycneHAnpoBariM b 
320 mji cyxoro xnopo<t>opMa, k KOTopoMy Ao6aBnnnn TpMMeTunopTocJjopMi/iaT (32 mji, 290 
MMonb) m MypaBbMHyio KMcnoTy (7,8 mji, 170 MMOJib). CycneH3wo HarpeBann c o6paTHbiM 
xonoflnnb hi/ikom b TeneHne 2,5 mscob m pa36aBnnnn amnsueTSTOM. Pa36aBjieHHbiM pacrreop 
npoMbiBann 6y4>epHbiM pacrrBopoM 6nKap6oHaTa hstpma (pH 10), Aanee npoMWBann 
HacwmeHHbiM pacrrBopoM xxiopMAa HaTpufl n HaKOHen cytumiw HaA 6e3BOAHbiM cynbcfraTOM 
HaTpwfl. PacTBop BbinapuBann Ha cunworene h onuinann MHoronpaTHO cfrjiaw-xpoMaTorpactMefi 
Ha cwiMKarene (sTwn-SLiew/reKcsH =1:1 mv\ AM3Twi0Bbi£i 3<t)Mp/reKC3H =9:1). nocjieAyioinee 
oTAeneHne npoMe>tcyTOMHbix no6oHHbix npoAyiaoB m o6pa6oTKa MypasbMHOM kmchotom npuBena 
k o6meMy BbixoAy 4,78 r (51%; nocne nepeKpwcT3Jinn33HM4 113 MeTMjieHxnopnAa/AnaTvinoBoro 
3<t)npa) 

(R,S)-7,8-AwmAPO-53H,10H-1,3-AMOK^^ c 
TeMnepaiypofi nnaBneHM* = 152-153°C. UK (TOHKaa nneHKa): 2899, 1667, 1460, 1420, 1260, 
1117, 1034 h 926 cm' 1 . 1 H AMP (500 Ml" 4 ; CDCI 3 ): 8 7,27 (1H, c), 6,53 (1H, c), 6,18 (1H, c), 
6,015 (2H, AB KBapTeT), 4,30 (1H, ta, J=7 m 1,2 Tl^, 4,22-4,28 (1H, m), 4,20 (1H, AAA, J=10,7 m 
1,4 ruO m 3,55-3,60 (1H, m). 
ripuMep 2 

8.9-flnrnApo-6aH, 1 1 H-1 ,4-AMOKcaH[2,3-g]oKca3ono[2,3-b][1 ,3]6eH30Kca3MH-1 1 -oh(2) 

4,5-3TMjieHAnoKcacajiM4MJiOBy»o KMcnoTy nonyHanw, mcxoa* H3 
6-rnApoKCM-1 ,4-6eH30AH0KcaHa v\ AByoKucw ymepoAa cornacHo MeTOAMKe, onucaHHofi Bbiiue b 
CnocoSe 1, wcnonb3ya 95% ruAP^A H3Tpna, npw AaaneHMM AByoKucn yrnepoAa 900 psi (6204,6 
Kfla) m TeMnepaType 245°C. ripoAyKT, npeACTaBnfliowiMfi cx>6oCi KMcnoTy, nonyHwnw b bmab 
TBepAoro 6e>KeBoro BeineciBa c bwxoaom 52%. MK (tohk3a nneHKa): 3072, 2975, 2876, 2656, 
2546, 1680, 1573, 1415, 1299, 1258, 1186, 1061, 897 m 747 cm" 1 . 

4,5-3TMneHAMOKCMcanw 4 iinoBy»o KMcnoTy npeBpau^ann b 

(R,S)-8,9-AMrMApo-6aH,1 1 H-1 ,4-AMOKcaH[2,3-g]oKca3ono[2,3b][1 ,3]6eH30Kca3MH-1 1 -oh c 
noMoujbK) BbiiueonwcaHHoii b npuMepe 1 npoijeAypw, nonyMafl TBepAoe 6enoe Bemecreo. 
T nn =215-216°C. MK (TOHKaw nneHKa): 2899, 1670, 1626, 1470, 1306, 1121, 1062 m 929 cm' 1 . 1 H 
AMP (200 Ml"n; CDCI 3 ): 5 7,40 (1H, c), 6,56 (1H, c), 6,17 (1H, c), 4,1-4,5 (7H. m) m 3,5-3,8 
ppm (1H, m). 

llpMMep 3 

7,8-flnrMAPO-2,2-AMMeTMji-5aH,1 0H-1 ,3-AMOKCono[4,5-g]oKca30Jio[2,3-b][1 ,3]6eH30Kca3MH-1 0- 
oh (3) 

2,2-flMMeTvm-rMApoKcn6eH3o[1 f 3]AMOKcon o6pa6aTbiBajiM AByoKMCbio yrnepoAa, nonynafl 
cooTBeTCTByiomyK) cajiM 4 imoByK) KMcnoTy, iok onwcaHo Bbiiue b npMMepe 2, c bwxoaom 41% b 
BKAe TBepAoro 6e>KeBoro BemecTBa. CanM 4 nrioByK) KMcnoTy npeBpau^ajiM b 
(R,S)-7,8-AMrMApo-2 l 2-AMMeTMn-5aH,10H-1,3-AMOKC^o[4,^ 

0-OH, KaK onucaHo b npMMepe 2 Bbiwe, nonyMan TBepAoe 6enoe BemecTBO c 1^=21 2-21 4°C. flK 

CTpamn^a: 16 
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(T0HK39 nneHKa): 1664, 1466, 1415, 1266. 1117, 1062, 983 h 743 CM* 1 1 H *MF> (200 . MT* 
CDCI 3 ): 8 7,18 (1H, c), 6,44 (1H, c), 6,17 (1H, c), 4,1^,4 (3H, m), 3,4-3,8 (1H, m) m 1,69 ppm 

(6H, c). 

s 7^flM™flpo-5aH,10H-1,3-AMOKOT^ 

CoeflMHeHne, ynaaaHHoe b saronoBKe, nonynanM, cneAy* MeTOflMKe, kbk b npiwepe 1, aa 
ncwiioMeHneM toto, mto bmmho3T3hthoji (no/iyMaeMbi* in situ m xnopMcroBOflopoAHOM conn 
flewciBweM 3 aKBMBaneHTOB TpnaTunaMMHa) ncnonbaosann BMecro aMMHoaTaHona b BUfle 
TBepAoro 6enoro semecTBa c T ni ,=149-150°C. 

10 UK (TOHKa« nneHKa): 2899. 1670, 1626, 1470. 1420, 1306, 1121, 1062 n 929 cm" 1 . 1 H AMP 
(200 Mr 4 ; CDCI 3 ): 8 7.29 (1H. c). 6.49 (1H, c), 6.46 (1H. c). 6.015 (2H, c), 4.66 (1H, AAA, 
J=12.0, 6,0 n 1.1 To), 3.66 (1H. T fl . J=11,4 m 5.9 Tuj. 3.33(1H, t A . J=11,4 m 5.9 TuJ m 2,94 ppm 
(1H, AAA, J=12,0. 5,9 M 1.1 l"n). 

15 7,8 M flMTO fl po-7-MeTiui-5aH,10H-1 ,3-AMOKCono[4.5-g]OKca3ono[2.3-b][1 ,3|6eH3OKca3MH-10-OH 
(5) 

4,5-Me™neHAwoKaica™u,iinoByio KMcnory aKTMBupoBann Kap6oHnnAMMMMAa3onoM b 
MeTiineHxnopMAe m coeAMHanii c 1-aMMHo-2-nponaHonoM npaKTMHecKM aHanornHHo MeTOAW<e 
npuMepa 1. PeaKHMK) racunn KucnoTofi, Aanee npoBOAWin OMUCTKy nocpeACTBOM 
20 (pnaiu-xpoMarorpacpMii (SiOz), Mcnonbayn (1:1) reKcaH-aTMnauoTaT. nonyManw 
1-(2-rMAPOKCM-4,5-MeTnneHAiiOKCM6eH3aMMAo)-2-nponaHon b bmab TBepAoro BOCKOo6pa3Horo 

6enoro Bemecrea c 67% bwxoaom. 

1- (2-rnAPOKCM-4,5-MeTMneHAMOKcn6eH3aMMAo)-2-nponaHon (440 mh 1,8 MMonb) 
cycneHAnpoBann b 15 mji cyxoro xnopwpopMa, k KOTopoMy Ao6aBnnnw-2,0 Mn (18 MMonb) 
TpuMenmopTcxpopMnaTa m 0,75 Mn (16 MMonb) NiypaBbMHOM KucnoTbi. PeaKU,woHHyio ciwecb 
HarpeBann c o6paTHbiM xonoAMnbHWKOM b TeqeHMe 2 MacoB, KOHueHTpupoBann noA BaKyyMOM 
Ha CMnwcarene m OMnmann (pnauj-xpoMaTorpa^MBM (SiCy, ucnonb3yn (3:1) reKcaH-aTM/iau,eTaT, 
nonynafl 259 m 61 Mr nepBofi h btodom AnacTepeoviepHoPi (ppaKujw 000TB6TCTB6HHO m 68 Mr 
Hepa3Ae/ieHHoro MaTepnana c o6mnM bwxoaom 85%. 

(DpaKMMfl 1: T^US-ISO'C. UK (TOHKaa nneHKa): 1677, 1472, 1433, 1269, 1120 n 1048 
CM" 1 . 1 H AMP (300 Mr 4 ; CDCI 3 ): 8 7,26 (1H, c), 6,52 (1H, c), 6,18 (1H, c), 6.00 (2H. AB 
KBapTer), 4,55-4,65 (1H. m), 4,23 (1H, AA, J=3.1 m 6,4 ["n), 3.13 (1H, t, J=6 Rtf m 1,46 ppm (3H, 

a, J=4 ru). 

35 <J>paiqMfl 2: 1^=105-10600. MK (TOHKafl nneHKa): 1672, 1467, 1424, 1263, 1123 m 1035 
cm- 1 . 1 H 9MP (300 Mrn; CDCI 3 ): 8 7,26 (1H, c), 6,52 (1H, c). 6,19 (1H, c), 6,01 (2H, AB 
KBapTeT), 4,60-4,71 (1H, m), 3,79-3.83 (1H, m), 3.72-3,77 (1H, m) m 1,47 ppm (3H, a, J=4,8 V\i). 
ripiiMep6 

7,8-AnrviAPC-8-MeTMJ 1 -5aH,10H-1 ,3-AMOKCono[4.5-g]oKca3ono[2.3-b][1 ,3]6eH30Kca3MH-1 0-oh 
(6) ' 

4,5-MeTwneHAnoKcncannuMJioByio Kucnary aKTMBupoBanii Kap6oHMjiAMMMMAa3onoM b 
MeivineHxnopMAe w coeAUHvmvi c 2-aMMHo-2-nponaHonoM aHanomMHO BbiweonucaHHOMy b 
nptiMepe 1. PeaKumo racfrr kmc/iotoK, nocneAywinaw OHMCTKa nocpeACTBOM 
(pnaiu-xpoMaTorpatpMM (SiO^. Mcnonbsyn (1:1) reKcaH-aTunaiAeTaT, AaBanw 
45 2-(2-TOApoKcn-4,5-Me™neHAMOKCn6eH3aMMAo)-1-nponaHon b bmao TBepAoro BOCKOo6pa3Horo 
6enoro BemecrBa c 67% buxoaom. 

2- (2-rnApoKCM-4,5-MeTnneHAMOKcti6eH3aMMAO)-1-nponaHon o6pa6aTbiBann 
TpMMeTMnopTOcbopMiiaTOM ii MypaBbMHoii KMcnoToii, KaK b BwuieonwcaHHOM npMMepe 5, 
nonysafl 6ecuBeTHoe Macno (bwxoa 84%), KOTopoe 3aTBep>KAanocb b creKno. MK (TOHKaa 
nneHKa): 1670, 1630, 1466, 1418, 1262, 1124 m 1033 cm" 1 . 1 H AMP (300 CDCI 3 ): 8 7,25 
(1H, c), 6,51 (1H, c), 6,23 (1H, c), 6,00 (2H, AB KBapTeT), 4,54 (1H, n. J=1,8 TiO, 4.36 (1H, 
AA, J=3 M 6 HO, 3,92 (1H, J=6 TuJ n 1,40 ppm (3H, A, J=6 I'M). 

ripMMep 7 
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8 9-flmiApo-5aH7H,10H-1 >amok^^ 

4'5-MeTMneHAMOKCMcanMMMnoBy.o KucnoTy axniBHpoBanH KapOoHunAMMMUAasonoM b 
MeniineHxnopMfle n CMeiiiMBanM c 3-aMHHonponaHonoM cnoco6oM, onucaHHbiM b npuMepe i. 
Pea^K) racimn KMcnoroK, flanee npoBOflnnn omuctky nocpeflCTBOM (frnauJ-xpoMarorpa*™ 
(SiOj). Mcnonbsy* (1:1) rexcaH-aTmiaueTaT. nonynann 

3.(2-rvwpoKCM-4,5-MeTVineHflMOKCM6eH3aMMflo)-1-nponaHon b bmab BOCKOo6pa3Horo TBepfloro 

6enoro Beinecrea c 64% bwxoaom. 

3-(2-rnApoKCM-4,5-MeTVineHAMOKCii6eH3aMMAO)-1-nponaHon o6pa6aTWBann 

TPMMeTHnOpTCXpOpMMaTOM M MypaBbKHO* KMCnOTOfi, K3K B BblUI60nMC3HH0M nDMM6p6 5, 

nonyMa* TBepAoe 6enoe eemecTBO c buxoaom 78% c leMneparypaMM J%FS£ 
162-168«C (crreKno) n 174-175°C (rmaBneHne). MK (tohkot nneHKa): 1659, 1464, 1283, 1*263, 
1155 1036, 1014 m 934 cm" 1 . 1 H AMP (300 Mr 4 ; CDd 3 ): 8 7,31 (1H, c), 7,49 (1H, c), 6,08 
(1H c) 6,00 (2H, AB KBapTBT), 4,60-4,80 (1H, AAM, J=5,2 m 13,5 Vu), 4,15-4,30 (1H, am, J=11.9 
no." 3,99 (1H, ta, J=3,3 h 11,6 Vu), 2,95-3,10 (1H, T fl , 4,1 m 13 Rtf, 1,90-2,10 (1H, m) m 
1,50-1,65 ppm (1H, m). 

npnMep8 _ ._ ... 

7 8-AnrnApo-5a-MeTvwi-1 0H-1 ,3-AHOKCono[4,5-gloKca3ono[2,3-b][1 ,3]6eH3OKca3MH-10-OH (8) 

4'5-MeTmieHAMOKCMcann 4 miOByK) Kucnory (0,472 r, 2,59 MMonb) cycneHAMpoBann b 8 mji 
cyxoro xnopodwpMa, k KOTopoMy fl o6aBnwin 0,476 r (4,00 MMonb) TMOHnnxnopnAa. 
PeaKiAMOHHyw ciwecb HarpeBann c o6paTHbiM xonoAnnbHMKOM b TeMeHne 3 MacoB, b TeMeHMe 
KOToporo cycneHSMJi npeBpamanacb b TeMHbifi pacTBop. PacTBopy Aasanw oxnaAMTbca ao 
KOMHamoM TeMnepaTypw, n pacTBopwTenb u M36brroK TMOHwrxnopMAa yAanwin b BaKyyMe. 
OcraioK pacTBopfljm b 8 mji MeTmieHxnopnAa m no Kanraiu Ao6aBjwvui 0,392 r (4,60 MMOJib) 
2-M8TMn-2-oKca3onnHa. PacrBop nepeMewMBanw b tbmshm© 1 Maca w 33TBM koh ljohtpm poBan m 
Ha cwnnKarene pj\n nocneAyiomeiS ommctkm nocpeAcreoM kohohomhom xpoMaTorpadpmi 
(reKcaH/aTunaMBTaT = 2:1), nonyMaa 0,500 r cwporo nponyiaa. npc-AyxT nepeKpncTanroi30Bann 
ms cm ecu 3TnnaueTaT/reKcaH (1:10), nonynafl 0,392 r (bwxoa 64%) 6enoro KpMCTaroiKwecKoro 
seiMecTBa c T^-l 32-133*5. nK (TOHKaa nneHxa): 1659. 1629, 1454, 1376 m 1267 cm' 1 . 1 H *MP 
(500 Mr 4 ; CDCI 3 ): 8 7,28 (1H, c), 6,48 (1H, c), 6,00 (2H, AB KBapTeT), 4,27 (1H, AA» J=10,5 m 
5,6 Hi}, 4,17-4,23 (1H, m), 4,05-4,13 (1H, m). 3,55 (1H, T fl , J=10,6 m 6,5 Vis) m 1,59 ppm (3H, c). 

npMMep 9 

<pM3MononmecKoe TecTMpOBaHMe 

<t>M3MonooNecKoe ASMCTBue coeAMHeHiifl no Hacroflu^eMy M3o6peTeHMK> ncnbrrbiBann in vitro 
cpe3ax rwnnoKaMna Kpucu b cooTBercTBHM co cneAywmeM npoueAypo*. 
Bo36yAMTenbHbie peawywi (none EPSPs) n3Mepnnn b cpe3ax rvmnoxaMna, xoTopue xpaHnnn b 
3anncbiBaioiMeM KaMepe, b KOTopofi HenpepwBHO npowcxoAnna nep(py3Mfl MCKyccTBeHHofi 
cnnHHOM03roBOM >kmakoctm (ACSF). B TeMeHne 15-30 MMHyTHoro MHTepBana cpeAy nepdjyswii 
nepewiKwajw Ha cpeAy, coAepacamyio pa3xinMHbie KOHU.eHTpau.uM ucnbiTbiBaeMbix coeAMHeHM*. 
PaccMaTpMBanMCb pe3ynbTaTbi Hano>KeHMn otb©tob, co6paHHbix HenocpeACTBeHHO nepeA m 
nocne nepd>y3iiM neKapcTBeHHoro npenapaTa, Ann BbwucneHun xax npouema yBeniweHMfl 
aMnnwrvAbi EPSP, Tax m npo 4 eHTa vBenKweHMfl uumpmhu oTBBTa Ha nonoBMHe BbicoTbi nMxa 
(nonyuJHpnHa). YBeniweHMe b nio5oM M3MepeHHM, T.e. aMnnmyAbi win nonyiunpuHbi, mowho 
ncnonb30BaTb xax noxasaTenb none3Hofi TepaneBTMMecKofi axniBHocTM. 

MTo6bi npoBecTM btm TecTbi, y HaxoAnmnxcn noA aHecTe3Mei* xpbic Sprague-Dawley 
2-MecflHHoro B03pacTa yAaniWM runnoKaMnbi m roTosnnii cpe3bi tkbhm (TonmnHOM 400 
MMKpOMeTpOB), KOTopwe coxpaHHnu b MHTepcpePicHOfi xaMepe npw 35 °C, ncnonb3yn o6bmHbie 
MeTOflUKM [cmotpm, HanpMMep, Dunwiddie and Lynch, J. Physiol. 276:353-367 (1978)]. B xaMepe 
nocTOHHHO MMena Mecro nepcpysun npn 0,5 mh/mmh. ACSF (McxyccTBeHHOM cnnHHOM03roBoii 
xowkoctm), coAep>xaine« (b mM): Nal 124, KG 3, KH 2 P0 4 1,25, MgS0 4 2,5, CaCI 2 3,4, 
NaHCO 3 26. mK)K03y 10 n L-acxop6aT 2. BMnonnpHbie HMxpoMOBbie CMMynnpyKJmne anexTpOAW 
pacnonomnM b abhaphthom cnoe (stratum radiatum) noAo6nacTM rvmnoxaMna CA1 6nn3KO k 
rpaHime noAo6nacrii CA3. 
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HMnynbcw toks (0,1 mcgk) Mepe3 cuMy/inpywiMMM aneiapoA 3KTMBupyK)T nonynmtwo 
Schaffer-commissural (SC) bohokoh, KOTOpbie nponcxoA^T ot HefipoHOB b noAo6jiacrvi CA3 m 

0KaHMMB3K)TCfl B CMH3nC3X H3 A6HAPMT3X HOMpOHOB CA1. AlCTVlBMpOBaHMB 3TMX CMH3nC0B 

aacTaBjineT wx BbiAenflTb nepeHocMHK B036y>KAeHM* myT3M3T. TnyTaMaT npwcoeAMHfleTCfl j< 
nocTCMHarrrnMecKMM AMPA peuerrropaM, KOTopwe 33T6M Bp6M6HH0 OTKpbiBaKvr CBfl3aHHbi* c 
hum MOHHbiM KaHan m no3BonflK)T TOKy HaTpmi nociynaTb b nocTCMHanTvmeacyK) KneTKy. 3tot 
MMnynbc npwBOAWT k bo3hmkhob6hmk) noTeH^iana bo BHeKneTOMHOM npocrpaHCTBe (none 
B036yAMTenbHoro nocrcwHanTMHecKoro noTeHi^ana win none "EPSP"), KOTopbifi sanucwBaiOT 
bhcokmm nwineAaHcoM sanMCbiBaiomero aneicrpoAa, pacnonorceHHoro b cepeAMHe stratum 
radiatum CA1 . 

An* 3KcnepMM6HT0B, cyMMnposaHHbix b Ta6nM^e 1, perynnpyioT MHTeHCMBHocTb TOKa 
B036y)KAeHMfl, mto6w npoM3Bec™ nonoBUHy ot MSKCwwyMS EPSPs (tmiiumho okojio 1,5-2,0 mB). 
napHbie MMnynbCbi B036y>KAeHM* AaBajw Ka>KAbie 40 ceKyHA c MHTepBanoM Me>KAy nwinynbcaMM 

200 MC6K (CMOTpM HH>K8). HOJIG EPSPS BTOpOM pe3KLJMl4 Bbip3>K3JlM B l^pOBOfi <J)OpMe M 

aHannsnpoBa/iM, hto6w onpeAenwTb aivinnwTyAy, nonyiunpuHy n nnomaAb OTKnuKa. Ecnn 
OTKfiHKM 6biriM CT36wibHbi b tghohmb 15-30 MMHyT (HyxieB3* jimhmh), Ao6aBjia™ TecTMpyeMbie 
coeAHHeHMfl b jimhmio nep*y3MM b TeMeHne nepwoAa, paBHoro npwwepHo 20 MMHyTaM. 3aTeM 
nep4>y3HK) M3MeH«nn cHOBa Ha HopManbHyw ACSF. 

Bo36y>KAeHMe napHbiMM MMoynbcaMn ucnonb30Banu, nocKonbKy B036y>KAeHne SC bojiokoh 
OTHacru aKTMBupyeT npoMe>KyTOHHb!e HetipoHbi, hto reHepupyeT nHru6nTopHbiM 
nocTCMHarrrnMecKMii noTeHi^an (IPSP) b nwpsMUAaxibHbix KnenrKax CA1. 3ra np^Man CBfl3b IPSP 
tmhumho ycTaHaBriMBaeTcn nocne Toro, KaK EPSP AOCiwaeT CBoero nwra. 3to ycicopneT 
penojiflpw3ai4Mio m yKopaMUBaeT cj>33y pacnaAa EPSP m, tskmm o6pa30M, Mo*eT msctmmho 

M3CKMpOB3Tb BHHflHMe TeCTMpyeMblX COeA^HeHMM. OAHMM H3 npM3HaKOB npflMOM CBH3M IPSP 
ABJIfleTCfl, MTO OH He MOWeT 6blTb BHOBb 3KTMBMpOB3H B TeMeHMe HeCKOJlbKMX COTeH^ 

MnjuiviceKyHA, cneAyiomwx 33 wwnynbcoM B036y>KAeHMfl. 3to qaneHne mo>kho c BbiroAofi 
ncnojib30B3Tb, mto6w ncKfiKDMWTb IPSP, AaBsa nspHbie wvinynbcbi, p33AeneHHbie 200 
MunnnceKyHAaMM, n ncnonb3y« BTOpofi ("nepBMMHbifi") otkhmk aha 3H3Jim33 AaHHbix. 

06n3CTb EPSP, 33nwc3HHoe b o6n3crn CA1 nocne crnMynMpoB3HMfl CA3 skcohob, ksk 
M3BecTHO, nepeAaeTCfl AMPA pei^enTopaMw: stm peijenTopbi npucyTCTBywT b oiH3ncax [Kessler 
et al., Brain Res. 560:337-341 (1991)] m neKapcTBeHHbie npenapsTbi, KOTopwe ceneKTMBHO 
6noKMpyK)T 3tot peuerrrop, ceneKTMBHO 6noKnpy»OT o6ji3CTb EPSP [Muller et al.. Science 
242:1694-1697 (1988)]. AHMpaujeTaM yBenMMHB3eT cpeAHee BpeMfl OTKpbiTvw K3H3J13 AMPA 
peuenTops m, ksk omAjxaeic^ yBenwMMBseT swinnnTyAy d4H3mvmecKoro nwinyjibcs m 
npoA^eBaeT era npoAOJi>KMTenbHOCTb [Tang et al.. Sdence 254:288-290 (1991)]. 3tm 3<txi>eicrbi 
0Tp3)KaK)TCfi b o6n3CTM EPSP, K3K coo6maeTCfl b HMTepaType (cmotpm, HsnpuMep, Stsubli et al., 
Psychobiology, suprs; Xiso et al.. Hippocsmpus suprs; Stsubli et al.. Hippocampus 2:49-58 
(1992)]. CxoAHbie pe3yjibTa™ coo6m3nMCb Ann onucsHHbix paHee 6eH3aMMAHbix npon3B0AHbix 
aHMpaL^eT3M3 [Me>KAyH3poAH3fl ny6nMKaL^M5i N2WO 94/02475]. 

CoeAMHeHMfl no HacTonmeMy M3o6peTeHMK) 6binn onpo6oBaHbi b <J)M3MonorMMecKOM cucreMe 
TecrroB, onnc3HHO« Bbiiue, c pe3ynbT3T3MM, npeACT3BneHHbiMM b Ta6nni^e 1 hydro. nepBafl 
KonoHKa c AaHHbiMii noKa3biB3eT KOHi^eHTpai^MK) K3)KAoro TecrnpyeMoro coeAnneHMn M3 
TwnnMHoro 3KcnepnMeHT3, KOTopsn AaeT yBennMeHne EPSP pea\o\m (0TBeT3) (Korapoe 
nponcxoA^T BcneACTBue yBennMeHHoro nwnynbcs AMPA peuerrrops), kotopsa AaeTcn bo 
BTopofi KonoHKe AaHHbix ksk npoi^eHT yBennMeHMn sMruimyAW EPSP peaKuinw. CoeAMHeHMfl no 
HscTonmeMy M3o6peTeHMK) no3Bomei nonyMHTb A03033BMCMMoe yBenwMeHne m flBnnioTCfl 

34)Ct)eKTMBHblMM npM KOHUeHTp3l^M5W T3KMX M3JlblX, K3K 5 MKM. B ta6mUtf 1 TaK)Ke BKJUOHeHbl 
pe3y/lbT3Tbl A^« np0M6)KyT0MH0r0 3MMAa C OTKpWTblM l^MKHOM (COeAMHeHMB M), M3 KOTOpOPO 

nojiyH3K)T coeAHHeHne 1 (cmotpm npniviep 1), m Tpex 3H3norvwHbix coeAMHOHMM, coAep)K3LUMx 
CH 2 rpynny b nono>KeHMM Z (coeAHHeHMfl 1c, 2c m 7c). 

Cnoco6HOCTb coeAMHeHM* AaB3Tb yBennHeHne b EPSP pesiajmi npeAnonsra/is cnoco6HOCTb 
ynynujaTb nsivwTb b 33Aane c 8-nyMeBWM p3AH3HbHbiM ji36mpmhtom. B nocneAHew kojiohko 
T36nwi^bi 1 npMBeAeHbi noporoBwe A03bi aha aKTHBai^MH nsMflm y Kpwc, KOTopwe 6wnM 



CrpaHMna: 19 



RU 2 246 497 C2 

ncnbiTaHbi b npmwepe o6yHeHnn, Mcnonbsya 8-nyMeBO* paflnanbHbiM jia6upiiHT, ksk onucaHO 
Staubli et al PNAS 91 : 1 1 58-1 162 (1 994). IteMeHHiomyiocfl or fl03bi peaiajwo nonynaioT b TecTe 
noBeAeHMecKoiii saflaHM, kbk wuitocrpupyeTCfl Ha cpwrype 1 flnfl coeflUHemifl 1. Bee flaHHbie Ha 
(pwrype 1 6binw nonyneHbi, wenonbsya OAHy m Ty *e rpynny vn flecHTM )kmbothwx. B 

s anbTepHaTMBHbie pm Kpbicu nonysann eAMHMMHyio A03y pacTBopmenn ((pnaMonomMecKMH 
pacTBop) m neKapCTBeHHbiii npenapaT (coeflMHeHne 1), nocne nero Kpwcbi 6uiw TecmpoBaHbt b 
3aflaMe c na6npwHTOM. flpymMM cnoBaivM, rpynne bboamjim TonbKo pacreopHTenb Ha 1. 3 m 5 
AHM a coeflnHeHne c Bbi6paHHOM aosmdobkom bboawim Ha 2 m 4 fleHb. Pe3ynbTaTW 
npeACTaannioT co6oti ypoBHM cpeAHax owh6ok (hmcjio tohhux Bbi6opOB nepeA nepBoii oujm6kom 

10 Ha neBOfi CTopoHe (pwrypu, o6mee mmoto oujm6ok Ha npaBoii cropoHe (pMrypw), Ha6nraAaeMbix 
Ann rpynnw npw a3hhom A03e coeAWHeHiwi ycpeAHeHHyio no 2 m 4 ah* (neBWM cron6en Ha 
k£dkaom nape AaHHbix) \atyia cneAywmyio nocne npweMa oahoto pacTBopmenH ycpeAHeHHyio no 3 
u 5 ah«m (npasbifi CTon6eu b kjdkaom nape a3hhwx). Cron6iibi oujm6ok noKasbiBatoT cpeAHKW 
craHAapTHyio oiuii6Ky (SEM). 3ee3AOHKa (*) Ha *nrype noKa3WBaeT AaHHbie, rAe p<0,05 npw 

is napHOM t TecTe. 

3acny>KMBaeT BHHMaHvw, hto 3aMemeHMe MeiwieHOBO* rpynnw b nonoweHw* z 
reTepoa-roMOM, Hanpwwep KucnopoAOM win cepow, npiiAaeT yBenimeHHyio atfxpeiai/iBHOcTb KaK 
b EPSP peaw^M, Tan m npa McnwTaHwax na6npnHTOM (cpaBHme b Ta6nime 1 coeAMHeHMfl 1, 2 u 

7 C COeAMHeHMflMM 1C, 2C M 7C COOTB6TCTB6HHO). 

20 Ta6nni4a 1 
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+ MuHUManbHafl 34><|)eicrMBHafl flo3a; "neBbifi KpawHuR btom ymepoaa CBfl33H c btomom 
a30Ta aMMAa m npaBbifi KpaiiHMM 3tom ymepofla CB*3aH c Z; HT ++ = He TecTupoBann; 
45 BKfiKweHo Ann cpaBHeHMfi c coeAMHeHHHMM no HacrroflmeMy M3o6peTeHi/iK> 
ripMMep 10 

Pa3AeneHne SHaHnioMepoB BeH30icca3MHOB 

06pa3Ubi 6eH30KC33MHOB mo)kho p33AennTb Ha KonoHKe c XMpanbHOM crai^MOHapHOM 4>a3oR 
(KonoHKa Daicel Chiralpak AD), ncnonb3yfl B3>KX. B KaMecTBe npMMepa, He orpaHHMMBawnero 
50 M3o6peTeHne, cx>eAHHeHwe 1 (225 Mr) pacTBopww b 0,9 mji aTaHona npn HarpeBaHMM m noA 
AeucTBtieM ynbTpa3ByKa. 

06pa3ei4 HaHecnn Ha KonoHKy b to BpeMfl, KaK noAB^oKHyio <f)a3y, cocroJUMyio m cwiecM 70:30 
3TaHon/reKcaH, nponycKann co CKopocTbio 1 mjt/mmh. flocne topo KaK Becb o6pa3e^ HaHecnn Ha 
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10 



KonoHKy, cKopocrb noTOKa yBenwMnnn flo 3 mjt/mmh. riocne 35 mmh noflBM>KHyK) 4>a3y 3aMeHwnn 
Ha 2-nponaHon/reKcaH (70:30) m nocne 55 mmh Ha 2-nponaHOJi/reiccaH (80:20). nepBWM 
3HaHTM0Mep 3nioiipoBanM co BpeiweHeM yAepwaHMa, paBHUM npMMepHo 61 mmh, a btopom nocne 
npM6nM3MTenbHo 82 mmh. MaTepMan M3 nepBofi (J>paia^MM KpMCTannM30BanM M3 MeTMneHxnopMfla 
m flMSTMJioBoro etfwpa, nonyMaa 103 Mr (M3BjieMeHMe 91%). Btopom aHamuoMep M3BJieicajiM m 
KpMcrajinM30BanM aHanorMMHo. A6cojiK)THbie KOH^Mrypai^MM pasAeneHHbix aHamMOMepoB He 
6buiM onpeAeneHW. Pa3AeneHHbie aHaHTMOMepw coeAHHeHMfl 1 TecrM poBan m c noMombio 
MeTOAOB, onMcaHHbix b npMMepe 9. Pe3ynbTaTbi noK33aHbi b Ta6riMi4e 2 HM)Ke. 
Ta6nM4a 2 

AKTMBHOCTM 3HaHTMOMepOB CoeAHHeHM* 1 
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+ MMHMManbHan ScJx^eKTMBHafl flo3a 

HacrrofliMee M3o6peTeHMe MO>KeT 6bm> MOAMC|jMi^MpoBaHO b 3aflBnaeMOM o6"beMe. 
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OopMyna M3o6peTeHM« 
1. ripoM3BOAHbie 6eH30Kca3MHa MMeiomMe cneAyiomyio CTpyicrypy 
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Z npeAcraBJiaeT co6om O mjim S; 

Ka>KAbiM BcrpenaiomMMCfl R 1 H63aBMCMMO npeAcraBrweT co6om H mjim C r C 6 anKMJi; 
Ka>KAbiM BcrpenaiouuMMcn R 2 hb33bmcmmo npeAcraBn«eT co5om H mhm C 1 -C 6 anKMn, 
C ^g^TopajiKMji; 

Ka>KflbiM BcrpeMaioiUMMCfl R 4 He3aBMCMMO npeAcraBJineT co6om H mjim (VCeajiKMji; 
Ka>KAbiM BCTpenaiomMMcn R 5 He3aBMCMMO npeAcraBjiaeT co6om H mtim C^CeanKnn; 
n paBHO 2, 3 mhm 4. 

2. CoeA^HeHMe no n.1, rAe X 1 m X 2 , B3flTbie BMecre, npeAcraBJiaiOT co6om -O-CR2O- mhm 

5 

-O-CH2CR2O-; n paBHO 2 mjim 3. 

3. CoeAMHeHMe no n.1 mhm 2, rAe R 1 npeAcrasnaeT co6om H. 

4. CoeAHHeHMe no n.1 mhm 2, rAe n paBHO 2. 

5. CoeAMHeHMe no n.1, MMeioiyee CTpyioypy 

7.8- AwrMAPO-5aH,10H-1 ,3-AMOKcono[4,5^]oKca30Jio[2 f 3-b][1 ,3]-6eH3OKca3MH-10-OH. 

6. CoeAMHeHMe no n.1, MMeiomee cnpyioypy 

8.9- AnrMApo-6aH, 1 1 H-1 ,4-AM0KcaH[2, 3-g]oKca30Jio[2,3-b][1 ,3]-6eH30Kca3MH-1 1 -oh. 

7. CoeAMHeHMe no n.1, MMeiomee crpyKTypy 
7,8-AMrMAPO-2,2-AMMeTMn-5aH, 1 0H-1 ,3-AM0KCono[4,5^]oKca3OJio[2,3-b][1 ,3]-6eH30Kca3MH-1 0-oh. 

8. CoeAMHeHMe no nK)6oMy M3 npeAbiAyiMMX nyHicroB, KOTOpoe mmobt aHaHTMOMepH wm 
M36brroK 6onee MeM 80%. 

9. CnocoS nonyneHMfl coeAMHeHMfl no nio6oMy M3 nn.1-8, MMewmero SHaHTMOMepHWM 
M36brroK 6onee MeM 80%, omMMaiomMMCfl tom, mto cnoco6 BKnKwaeT b ce6a HaHeceHMe 
coeAMHeHMfl, MMewmero CTpyioypy, noKa3aHHyio b n.1, Ha crauMOHapHbiM xMparibHbiM HocMTenb, 
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3fiK3npoB3HMe nepBoro aHaHTMowiepa ynoMnHyroro coeflMHeHnq npn Bbi6paHHbix ycnoBH5ix, 
3<t)4>eKTviBHbix Ann yAep>KMBaHwn BToporo 3HaHTMOMepa ynoMnHyroro coeAWHeHwn Ha 
xnpanbHOM HocwTene, ao Tex nop, noxa, no cymecTBy, Becb ynoMnHyTbifi nepBbifi aHaHTMOMep 
He 6yAeT ajuowpoBaH, u Heo6n3aTenbHoe smowpoBaHwe ynoMnHyroro BToporo SHaHTMOMepa c 

5 xnpanbHoro HOCMTenn, nocpeACTBOM Hero Kawwfi anwMpoBaHHbiM 3H3HTM0M6p nonynaioT b 
3HdHTM0MepH0M n36brrKe, paBHOM 6onee MeM 80%. 

10. cfcapMai^eBTHHecKafl KOMno3vmnn aha ycimeHMn cMHann/mecKoro OTBeTa, 
onocpeAOBaHHoro AMPA peuerrropaMM, OTnnMaK)mancn Teiw, hto KOMno3MiAWfl BioiJOMaeT b ce6n 
3<|)(|)eKTMBHoe KO/iMMecTBO coeAKHeHMn, MMeiomero CTpyxrypy no n»o6oMy M3 nn.1-8. 

10 11. Oapiyiai^eBTMHecKan KOMno3vmMn, npwroAHan Ann neneHun uJM30<t)peHMM, noBOAeHMn, 
wvtercmero (Jx>pMy wn30<t>peHHM, win AenpeccwH y nenoBexa, npn Heo6xoAMMocTM Taxoro 
neqeHUfl, onwHaiomaflca TeM, hto ynoiwnHyran xoMno3M4iin BKnionaeT b ce6n TepaneBTMMecxM 
acJxfretcrwBHoe KonnMecTBo ynoMnHyroro coeAHHeHwn, nwieiomero crpyioypy no n»o6oMy M3 
nn.1-8. 

is 12. KoMno3MUM« no n.11, npwroAHan aha o6nerMeHMfl wn30ct>peHMM mhm noBeAeHwn, 
MMeiomero 4>opMy ujH30<t>peHiin. 

13. KoMno3Mi^Mfl no n.11, npwroAHan Ann o6nerMeHnn Aenpeccwu. 

14. 0apMai4eBTMHecKan KOMno3Hi^n, npwroAHan Ann yjiynujeHun naMJrrn, BxntonaiOLnan b 
ce6n coeflMHeHne no nio6oMy M3 nn.1-8 b KonnnecTBe, KOTOpoe scM^ktmbho Ann yBenweHun 

20 n poAo/DKMTenbHOCTM wnn tohhoctm naMn™ cy6i>eKTa m/mjim yMeHbiueHun KonnMecTBa BpeMeHM, 
Heo6xoAHMoro Ann BwnonHeHun no3HaBaTenbHoro, ABuraienbHoro unw nepL^ennnoHHoro 
33AaHiin. 
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CoeflHHeHHe + pacTBOpHTeju. 

ToJIBKO paCTBOpHTCJlb 
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